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Preface 


Welcome to Surgical Procedures for the Core Urology Trainee!! Thank you for 
reading this book. The aim of this book is to give junior urologists in training, the 
world around, an idea of how to do core urology procedures. This includes what to 
do pre-operatively, surgical indications and techniques, what to do post-operatively, 
and complications that may occur. 

The concept of this book came to me as a young urologist going through a hard 
time. I had already been through the armamentarium of urology textbooks and 
guidelines that gave me the clinical knowledge, yet there was no book available that 
would give me the practical experience that usually you only get with time and 
training. 

This drove me crazy. Not a day went by I wished I had a book that would tell me 
how to do basic procedures. Over the next few years, this book was developed. We 
are very lucky to have the best experts in the UK write chapters for this, and also 
trainees. Understanding how to do a procedure, and also how to manage complica- 
tions that can occur, is key to being successful in your career. 

We hope you enjoy this book!! 


Harlow, UK Sanchia Goonewardene 
Bristol, UK Raj Persad 
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Basics of Rigid Cystoscopy 
and Techniques of Suprapubic 
Catheter Insertion 


Luke Wang, Weranja Ranasinghe, and Peter Wong 


Rigid Cystoscopy 
Indications 


Rigid cystoscopy is one of the most commonly performed procedures in urology. 
Routinely performed in operating room setting under general anaesthesia, it pro- 
vides direct visualization of the urethra, bladder and access to the upper urinary 
tract. Common indications for the procedure are summarised in Table 1.1. 

Compared to flexible cystoscopy, rigid cystoscopy is performed largely for thera- 
peutic purposes. Frequently, bladder lesions or larger tumours are biopsied, fulgu- 
rated or resected through rigid cystoscopy. Access to the upper urinary tracts allows 
treatment of ureteric stones, tumours and placements of ureteric stents, as well as 
retrograde pyelography for assessment of the upper tracts. 


Equipment 


Basic setup for rigid cystoscopy requires an endoscope, light source and irrigation 
fluid. Irrigation fluid includes normal saline, glycine or sterile water. In the absence 
of an endoscopic camera the surgeons views the image directly through the optical 
eyepiece at the proximal end of the instrument. 

Cystoscopes are manufactured in a variety of sizes expressed in French (Fr) 
gauge. One French gauge denotes an instrument circumference of 1/3 mm. Rigid 


L. Wang 
Department of Surgery, Austin Health, University of Melbourne, Melbourne, VIC, Australia 


W. Ranasinghe (%4) ° P. Wong 
Box Hill, Department of Urology, Eastern Health, Melbourne, VIC, Australia 
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Table 1.1 Common Indications 
indications for rigid Haematuria 
cystoscopy 


Intra-vesical pathology (e.g. tumour, bladder stone) 


Ureteric or renal pathology (e.g. tumour, stricture or 
stones) 


Retrograde insertion of ureteric stents or removal 


Towel Clip 


= ' 
A j ‘ 
aw 


/ 
YES 


Light lead Camera Irrigation tube Bridge Sheath Lense 


Fig. 1.1 Basic equipment for rigid cystoscopy 


cystoscopes are manufactured in sets consisting of an optical lens, bridge, sheath, 
and visual obturator. (Fig. 1.1) The typical scope sizes used in adults are 20 and 
22 Fr. The optical lenses come with tip angles ranging from 0° to 120°. The bridge 
connects the optical lens to the sheath, and usually has one or two working 
channels. 

Zero-degree lens provides optimal view of the urethra and often used for proce- 
dures such as optical urethrotomy. A 30° lens is useful for both diagnostic and thera- 
peutic purposes; and the 70—120° lens are used in patients with high bladder necks. 


Procedure 


Informed consent must be obtained before any cystoscopic procedure is performed. 
A urinalysis and culture should be obtained to ensure sterile urine prior to proce- 
dure. Commonly digital rectal examination is performed under anaesthesia to assess 
the prostate in men prior to cystoscopy. 

Before cystoscopy the skin is prepared with an antiseptic agent. Common agents 
contain iodophors or chlorhexidine gluconate in either an aqueous or alcohol-based 
solution. The prepared field is then protected with sterile drapes. A lubricating gel 
with topical anaesthetic agent is injected into the urethra. 

Before insertion of cystoscope, external genitalia should be inspected for cutane- 
ous lesions, anatomical anomalies and meatal stenosis. Mild meatal or sub-meatal 
stenosis can be treated with sequential dilators. 
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Fig. 1.2 Hand position 
when holding the penis for 
insertion of the scope 


In women, rigid cystoscope insertion is safest using the sheath obturator. In men, 
the penis needs to be placed on maximal stretch to straighten the urethra. This is 
optimally achieved by grasping the penis with all five fingers of the surgeon’s non- 
dominant hand. (Fig. 1.2) The penis should be angled at 45—90° relative to the torso 
while the scope is passed through the urethra (Fig. 1.3) Once beyond the membra- 
nous urethra the cystoscope is directed anteriorly by lowering the distal end of the 
scope to enter the bladder. This is due to the fact that the proximal part of membra- 
nous urethra takes a right-angled curve forwards to become the prostatic urethra. 

The passage of the scope through the urethra should be assisted by adequate 
irrigation and maintaining constant vision of the centre of the lumen. Do not advance 
the scope unless the scope is in the centre of the lumen. This will help to minimise 
trauma to urethra and prevent stricture formation. 

Once the scope is in the bladder, the mucosa is carefully inspected. Rigid cystos- 
copy usually begins with a 30° lens for inspection of the floor and trigone of the 
bladder. The number, location, and configuration of the ureteral orifices are noted. 
The remainder of the bladder is inspected for stones, trabeculation, debris, diver- 
ticula, mucosal changes and tumours. Visualization of the lateral, anterior and dome 
of the bladder walls is accomplished by rotating the cystoscope while keeping the 
camera orientation fixed. 

There are several methods in performing cystoscopy. In small bladders, it’s pos- 
sible to dock the cystoscope at the bladder neck and circumferentially examine the 
bladder. A more systematic method involves dividing the bladder into quadrants or 
smaller sections, and examining the mucosa from the dome backwards to the 
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Rigid cystoscope 


Irrigation tubing 


Urinary bladder 


Light lead 


Prostate 


Fig. 1.3 Transurethral insertion of rigid cystoscope 


bladder neck for each of those sections. This is sometimes referred to as the ‘orange- 
peeling’ method. Similarly, another common technique involves inspection of the 
mucosa in a clockwise fashion starting from the dome back towards the bladder 
neck. 

After completion of the procedure, the bladder is emptied and the endoscope 
withdrawn. 


Troubleshooting 


Equipment 
No picture/poor picture on screen 


e Ensure screen is turned on and all cables correctly inserted 
e Ensure light source is connected, and not on ‘standby’ 

e Ensure ‘white balance’ correctly performed 

e Change light lead 

e Change lens 

e Empty bladder of urine or blood to optimise view 
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No irrigation 


e Ensure irrigation set is connected properly to fluid bag 
e Ensure all connectors plugged in correctly onto the scope 


Unable to pass wire or ureteric catheter through bridge/sheath 


e Ensure working channel is turned on 

e Check the size of ureteric catheter and compatibility to the scope 

e Disconnect the scope at the bridge and guide the ureteric catheter or wire through 
the sheath 


Getting into Bladder 
Meatal stenosis 


e Dilated with lignocaine gel syringe (only for distal stenosis) 
e Meatotomy 
e Calibrate with Sounds 


Urethral stricture 


e Calibrate with Sounds 

e Filiforms 

e S Dilators with wire guidance 

e Optical urethrotomy 

e Use smaller scope or rigid ureteroscope 


False passage in urethra 


e Guide wire introduced into bladder and placement confirmed with insertion of 
3F ureteric catheter or rigid ureteroscope over the wire and aspiration of urine. 
Dilate with S dilators. 

e Ifstill unable to safely insert scope procedure may need to abandoned. Indwelling 
catheter inserted with wire guidance and repeat procedure in 2-3 weeks to allow 
urethral healing. 


Frozen/rigid pelvis 


e Aim scope anteriorly 
e Use flexible cystoscopy 


Erection at the time of cystoscopy 


e Remove scope to minimise stimulation 
e Deepen anaesthesia 
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e Aspiration of corpus cavernosum 

e Phenylephrine intracavernous injection (1 ml of phenylephrine diluted in normal 
saline to concentration of 100-500 ug/ml injected every 3—5 min) 

e Alternatively a flexible cystoscope can be used 


Unable to identify ureteric orifices 


e Systematic examination of the bladder mucosa and using inter-ureteric bar at the 
base of trigone as a guide 

e Look carefully for ureteric jet 

e Use 70° scope or flexible cystoscope particularly in patients with large median 
lobe of prostate 

e Parenteral methylene blue or diuretics 

e Percutaneous nephrostomy and antegrade ureteric stent insertion to assist identi- 
fication of ureteric orifices 


Supra-pubic Catheter 
Indication 


Supra-pubic catheterisation is often performed in situations where bladder drainage 
is required but stransurethral access cannot be obtained. This includes prostatic 
enlargement, urethral strictures or false passages, bladder neck contractures or ure- 
thral trauma. 

In patients requiring long-term urinary diversion, supra-pubic catheters are often 
better options than transurethral catheters in terms of comfort, complications such 
as urethral strictures and penile erosion, and better quality of life. 

Contraindications include previous lower abdominal surgery resulting in unsafe 
percutaneous passage to the bladder, bladder cancer, patients with coagulopathies or 
anticoagulants, and skin or abdominal wall infection at the desired site. 

This procedure can be associated with significant morbidity rates. Intraoperative 
complication rate has been reported up to 10% and 30-day complication rate around 
19% [1]. The most significant complication is bowel injury. Mortality rates have 
been reported to be around 1.8% [1]. Therefore other methods of bladder drainage 
should to be considered before attempting supra-pubic catheter insertion, and 
patients need to be appropriately counselled prior to procedure. 


Equipment 


e Cystoscopy set 

e Supra-pubic introducer which includes trocar, dilator and peel-away sheath 
e Catheter and catheter bag 

e Local anaesthetic agent—bupivacaine (2.5 mg/kg) or lignocaine (4.5 mg/kg) 
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e Needle (18 G) and syringe (20 ml) 

e Scalpel blade 

e Dressings 


Procedure: Percutaneous 


Patient should be placed in supine or lithotomy positions awake, under sedation or 
general anaesthesia. 

Bladder should be adequately distended either through cystoscopic filling or sec- 
ondary to urinary retention, to displace the intra-peritoneal bowel loops and improve 
access from pubic symphysis. A minimum bladder volume of 300 ml is required 
before supra-pubic catheter placement is attempted. 

Patient’s lower abdomen should be prepared with antiseptic solution and draped 
in sterile fashion. For punctures performed under vision, access to bladder is first 
obtained with a flexible or rigid cystoscope trans-urethrally. The pubic symphysis is 
then identified and the access site chosen approximately one to two finger breadths 
above the symphysis. 

Check equipment prior to puncture. Ensure that balloon inflates adequately and 
that catheter is compatible with the sheath. 

Local anaesthetic is injected into the skin and along the preferred trajectory per- 
pendicular to the skin using a 10- to 20-ml syringe and an 18-G needle. It is also 
useful to aspirate while advancing needle. The needle is used to gain access to the 
bladder and should be visualised by the cystoscope to give guidance to the area of 
puncture, which is often located at the anterior bladder wall near the dome. A mid- 
line 5- to 10-mm transverse incision is then made at the injection site. 

Occasionally a Sound dilator can be used to create a ‘tenting’ effect to bring the 
particular section of bladder closer for access. 

The trocar technique is a common puncture technique and it employs a peel- 
away trocar that envelops the catheter (Fig. 1.4) The trocar is advanced steadily 
through the layers of lower abdominal wall through the tract identified with the 
local anaesthetic needle. Once entry into the bladder has been confirmed by direct 
vision, the catheter is advanced completely into the bladder and balloon inflated. 
The trocar is then withdrawn and peeled away from the catheter. 

Blind puncture follows similar technique; the surgeon needs to confirm bladder 
access with needle puncture by withdrawing on the syringe and aspirating urine. 
The subsequent steps are the same for puncture under vision. 


Trouble Shooting 
Unable to see local anaesthetic needle on cystoscopy 
e Ensure puncture at correct angle 


e Is length of needle appropriate for patient’s body habitus—may need to consider 
spinal needle 
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Supra-public catheter 


x 


Public symphysis 


Fig. 1.4 Suprapubic catheter insertion 


No urine comes out 


e Confirm catheter position under vision if possible 

e Flush catheter 

e Manipulate catheter position—outlet may be sitting against bladder wall 
e Rule out accidental antegrade transurethral insertion of catheter 


Post-operative bleeding through SPC 


e Traction on SPC 

e Cystoscopy through SPC or urethra to check for bladder injury and cauterise 
bleeding 

e Vascular surgery consult and consider open exploration to rule out vascular injury 


SPC draining faecal material 
e Indicates bowel injury 


e Leave SPC in situ and clamp catheter 
e General Surgery consult with view for laparotomy and repair 
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Stay sutures 


Fig. 1.5 Incision for open supra-pubic catheter insertion 


Procedure: Open 


Open supra-pubic catheter placement is performed when a percutaneous access can- 
not be safely achieved. 

Patient should be placed in supine or low lithotomy under general anaesthesia. If 
the bladder is not fully distended and palpable, a urethral catheter needs to be placed 
and bladder filled using irrigation fluid. 

The infra-umbilical abdomen is prepared and draped. Parenteral antibiotic should 
be given prior to skin incision. A small transverse incision is made about one to two 
fingerbreadths above the pubic symphysis. 

Limited dissection is performed down to space of Retzius. Two 2/O Vicryl 
stay sutures are placed to stabilise the bladder. Small incision is then made 
through the bladder between the sutures allowing for introduction of an indwell- 
ing catheter (Fig. 1.5). The catheter is secured with purse-string suture 
technique. 


Acknowledgement The authors would like to express sincere gratitude to Ms. Angela Liu, BOH, 
for her illustrations. 
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The Endoscopic Management 
of Urethral Strictures 


P.J.R. Shah 


Urethral strictures are relatively commonly encountered in urological practice. It is 
essential that all trainees are aware of how to deal with a stricture when encountered 
to ensure that a patient has the best outcome. 


Aetiology of Urethral Strictures 


Strictures were commonly caused by urethral infection but this has now become 
uncommon (less than 1%). Infection has been supplanted by iatrogenic causes such 
as endoscopic surgery, catheterization and hypospadias repair and pelvic fracture 
injuries, external trauma and lichen sclerosis [1-3]. 


Presentation 


A patient will usually present with urinary symptoms of voiding dysfunction with 
hesitancy, a poor stream and straining. A primary urinary tract infection may be the 
presenting feature of a urethral stricture. Straining is not usually a symptom associ- 
ated with prostatic outflow obstruction but more commonly with a stricture or a 
poorly contractile bladder. A patient may present in retention of urine but this is less 
common. If a patient has symptoms of bladder outflow obstruction then much 
depends upon the patient’s age and the background history as to whether or not 
there has been instrumentation. In a younger patient if he presents with voiding 
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difficulty then a stricture should be at the top of the list of differential diagnoses. 
This affects how the investigation of voiding dysfunction is performed. 

Having taken a history the patient should be examined for a palpable bladder and 
a prostate examination to assess prostate size and consistency. 


Investigation 


A primary free flow rate and scan should be performed in all cases. A urine culture 
should be obtained. 

The classical stricture flow rate usually has a square pattern. If this is encoun- 
tered in any patient then a stricture should be at the top of the list of differential 
diagnoses. 


Urethrogram Versus a Cystoscopy 


The question is what is the most appropriate way to diagnose a stricture? Is it by a 
flexible cystoscopy under local anesthesia or by ascending urethrography? 

The author’s opinion is that it is more logical to perform an ascending urethro- 
gram to confirm the stricture, its position and length than to perform a flexible cys- 
toscopy. Although a stricture will be seen at a flexible cystoscopy one does not know 
how long, how tight and where the stricture is. After diagnosis the patient would 
need to come back for further investigation and likely endoscopic treatment. A ure- 
throgram can more easily generate a diagnosis and provide a means of discussing 
appropriate treatment. 


The most effective long-term treatment of strictures is an urethroplasty but as up 
to 65% of strictures will be resolved by endoscopic measures it is certainly worth 
treating any stricture with an endoscopic procedure. 
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Endoscopic Surgery of Strictures 


In order to manage a stricture very much depends upon its site, its length, the age of 
the patient, the aetiology and whether or not there may be associated bladder out- 
flow obstruction caused by prostatic enlargement. 

It is important that any patient even if elderly, who has prostatic obstruction but 
also has a stricture that the stricture should be treated first and separate from any 
prostatic obstruction. The stricture may be the primary cause of the voiding dys- 
function and not prostatic enlargement. 


What Should Be Used to Perform a Cystoscopy and Treatment 
of a Stricture? 


The ideal instrument is an optical urethrotome, the Sachse instrument. This has a 
small blade with a trigger mechanism, which allows the stricture to be cut. It also 
has a guide channel to allow placement of a guide wire. 


For the experienced surgeon it may not always be necessary to pass a guide wire 
but for the less experienced surgeon passing a guide wire through the stricture will 
very much aid the division of a stricture with the urethrotome. 


Should the Urethra Be Cut at 6 or 12 o’Clock? 


This very much depends upon whether or not it is suspected that urethroplasty is to 
be likely. 

If an urethroplasty is to be performed this usually involves placing a graft at the 
12 o’clock position. It is thus logical to divide the urethra at the 12 o’clock position. 
Thus if scarring does occur this can be excised at the time of a future urethroplasty 
if necessary. 
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Gently teasing the urethra open with the urethrotome with a guide wire to pro- 
vide a vision of the continuity of the urethra is the most effective way of dealing 
with a stricture below the membranous urethra. If the grooved catheter guide is 
placed on the optical urethrotome at the outset then once the stricture has been 
divided and the endoscope has reached the bladder a catheter can be placed within 
the guide into the bladder without any difficulty. Plenty of lubrication should be 
used to ensure that the catheter slides easily into the bladder. The grooved guide will 
accommodate a 16 French silicone catheter. 

Strictures of the urethra can be blindly dilated but this very much depends upon the 
experience of the surgeon. A blind urethral dilatation using Cluttons sounds is not 
recommended for an inexperienced surgeon. There is the danger of causing a urethral 
injury and a false passage. If a stricture is short or relatively rigid and cannot easily be 
negotiated then blind dilatation can be undertaken but only with experience. 
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The other alternative is to use Cooke’s dilators which are S shaped and can be 
passed over a guide wire once that guide wire has been passed into the bladder. 


The alternative technique is to use Amplatz dilators over a guide wire [4]. 


Placing a Catheter into the Bladder 


A catheter should be placed into the bladder after urethrotomy or dilatation. The 
catheter should be placed using the grooved guide which comes with the urethro- 
tome or a guide wire. 

If there are difficulties placing a catheter into the bladder then the safest way of 
achieving this is to use a catheter placed over a guide wire. 

The guide wire should be placed into the bladder using direct endoscopic vision. 

Using a large venflon cannula a hole is made in the tip of the catheter using the 
eye of the catheter to allow entry of the cannula. The guide wire is then passed 
through the tip of the catheter and pulled out through the eye of the catheter. The 
guide wire can then be fed down the catheter and using plenty of lubrication both 
inside and outside the catheter the catheter can be slid up into the bladder over the 
guide wire. The guide wire can then be removed. 


Impassable Strictures 


For impassible strictures in which an urethroplasty is not indicated such as the 
patient with a long-term suprapubic catheter or someone who is elderly or unfit 
where urethral access is necessary then a rendezvous procedure through an existing 
suprapubic tract can be used. A flexible endoscope passed through the suprapubic 
tract down into the urethra can shine light into the urethra, which can then be 
accessed from below using that light as a guide. This again should only be used 
where there is an experienced surgeon present. 
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Duration of Catheterisation 


Once the stricture has been treated and a successful channel created the question is 
whether or not a catheter should be left in situ and for how long? [5] 

There is no real merit in placing catheters for a long period of time. A catheter 
can be left in situ for 24—48 h and then removed. Then longer the duration of cath- 
eterization the more the stricture is likely to recur. The only indication for a longer 
period of catheterization is the creation of a false passage or extravasation. 


Self-Dilatation by Intermittent Catheterization 


The question is whether or not the patient should be started onto intermittent self 
dilatation. Some patients do not wish to do this. 

If the patient is able and willing to do self catheterisation then this should be used 
on a daily basis for 6 week and then weekly for 6 months. This is thought to stabilize 
the stricture open. The question is always when to stop the self dilatation? The 
assumption being that once the self dilatation is stopped and there is a mature scar 
present that re-stricturing will not occur. This can only be judged by treating the 
individual patient. However there is evidence that self-dilatation does not appear to 
affect the success primary treatment [6]. 


What to Do After Stricture Recurrence? 


If the stricture recurs then the question is whether or not the patient should be appro- 
priately treated by an urethroplasty. For the elderly and unfit patient it will be prefer- 
able to continue with further dilatation rather than undergoing an urethroplasty with 
poor results. For the younger patient if a single dilatation/urethrotomy fails then an 
urethroplasty is the treatment of choice with the best long-term outcomes. 


The Sphincter Stricture 


For a patient who has had a prostatectomy and has developed a sphincter stricture 
this is best treated by dilatation rather than urethrotomy since a urethrotomy may 
impair sphincter function and lead to incontinence of urine. This can be achieved 
using Cluttons dilators or by using Cooke’s dilators with a guide wire if there is dif- 
ficulty accessing the bladder. For the stricture that is short and tight but accessible 
with blind dilatation this can be successfully used in experienced hands. 


Bladder Neck Strictures 


These are more common in the current era because of the use of radical prostatec- 
tomy for prostate cancer. These can be treated by urethral dilatation and then by 
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self-dilatation or by bladder neck resection. However, there is the risk that the stric- 
ture will recur. 


Strictures and the Artificial Urinary Sphincter 


If a patient has had an artificial urinary sphincter placed for incontinence of urine 
after a radical prostatectomy and bladder neck stenosis does develop it is important 
to deactivate the sphincter before any endoscopic procedures to avoid damage to the 
urethra within the artificial sphincter cuff. 


Complications of Endoscopic Stricture Treatment 


1. Failure to negotiate a stricture 
2. Urethral damage causing a false passage and extravasation 
3. Bleeding 


False passages sometimes cannot be avoided but can be minimized by a direct 
vision urethrotomy with a guide wire. Bleeding may not always be avoided. If 
bleeding does occur a catheter placed with compression on the urethra for 5—10 min 
usually should reduced the risk of postoperative bleeding. Sometimes there is a little 
bleeding around the catheter and it is not usually a cause for concern. If bleeding is 
more extensive then as described compression of the penis by either holding the 
penis with a gloved hand or wrapping a swab around the penis to allow the blood to 
clot within the urethra usually will stop that bleeding. 


Conclusion 


The management of urethral strictures by endoscopic measures has a place in the 
modern era but does require care and experience. Predicting beforehand the 
likely complications that can arise will reduce the risk of those compilations. The 
use of a guide wire and placing an endoscope over the guide wire into the bladder 
reduces the risk of complications of endoscopic stricture treatment [7]. 
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Ureteroscopy 3 


Faiz Motiwala and Raj Kucheria 


Introduction 


Ureteroscopy (URS) allows for proper visualisation of the upper urinary tract. It is 
valuable as a diagnostic tool and with recent advances can be utilised for effective 
therapeutic intervention. The endoscope is commonly either ‘semi-rigid’ which has 
replaced many of the rigid ureteroscopes, or ‘flexible’ with manoeuvrability of the 
head. When introduced beyond the ureters into kidney, it is termed ureteropyelos- 
copy or ureterorenoscopy. 

This chapter aims to provide the reader an overview of the instrumentation, indi- 
cation, procedure and complications. 


Relevant Anatomy 

The ureter is divided into three approximate segments: 

1. Distal/pelvic—extravesical and intramural region 

2. Middle—between the extremities of the sacroiliac joint 


3. Proximal/renal—from the urinary pelvis to the proximal portion of the sacroiliac 
joint 
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Typically the normal ureter has a diameter of 3 mm and is easily distendable. It 
can have a variable calibre dependent upon anatomical or functional factors. There 
are two areas of increased calibre (ureteral spindles) in the lumbar and pelvic areas 
with a diameter of 510 mm. Conversely, there are also three physiological narrow- 
ings that the endoscopist must account for that divide the three segments: 


e The vesico-ureteric junction (VUJ) 
e The crossing of the ureter over the iliac vessels as it enters the pelvis 
e The pelvi-ureteric junction (PUJ) 


In addition to being sites of ureteral stone obstruction, these serve as natural bar- 
riers to the ureteroscope. 

The distal intramural ureter (portion within the bladder wall) is the narrowest 
segment (lumen diameter 1.5-3 mm). Beyond this, in the middle segment the ureter 
has a diameter of approximately 4 mm and iliac artery pulsations can be observed 
posteriorly through the ureteral wall. As the endoscope advances this portion of the 
ureter has a relatively straight trajectory, located on the psoas muscle. The final por- 
tion is represented by the PUJ (lumen diameter 2—4 mm). As the examiner 
approaches there may be synchronous movement with respiration transmitted from 
the diaphragm, confirming the presence of the endoscope in the proximal ureter. 
Some or even all of these anatomical findings may not be evident in some patients. 


The Ureteroscope 


These instruments form an extension of cystoscopes and have developed rapidly in 
recent decades. From the inception of the endoscope by Bozzini in 1807 to the first 
known evaluation of the ureters from Hugh H. Young in 1912 with a 9.5 Fr paediat- 
ric cystoscope; there have been significant advances in the development of the mod- 
ern ureteroscope. These have included developments in the reduction of diameter, 
addition of a working channel, the ability to run irrigation fluid, ports for instrumen- 
tation, fibre-optics and optimisation of light deflection. Recent advances in digital 
imaging have also allowed for improved resolution and sensitivity in comparison to 
fibre-optics. 

Ureteroscopes are much longer and thinner than their cystoscope counterparts to 
enable access towards the upper portion of the ureters. The semi-rigid endoscope 
emerged due to concerns of the rigid endoscope being unable to access the upper 
portion of the ureter without causing significant trauma to the urothelial lining. 
They have mostly replaced the rigid ureteroscope. 


Semi-rigid Ureteroscopes 


Previously semi-rigid ureteroscopes tended to have distal portions with smaller 
diameters with gradual enlargement towards the proximal end (to facilitate 
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Fig. 3.1 A semi-rigid ureteroscope. It consists of (a) an outer tube (b) working channel (c) instru- 
ment port (d) light post (e) eyepiece 


distension and passage). Currently with the progression of instruments and minia- 
turisation, most semi-rigid diameters tend to be the same diameter throughout, in 
the range of 4.5-7.5 Fr. 

Most ends of the distal ureteroscope are circular or ovoid however recent designs 
have been triangular to facilitate approach of the ureteral orifice and reduce risk of 
trauma. The tip of the ureteroscope is also tapered to facilitate access through the 
ureters. The total length of the models is in the range of 31—40 cm (note the ureter 
length to typically be 2230 cm). In men a length of approximately 40 cm is required 
to approach the renal pelvis; in women a smaller length suffices. 

Typically there are two working channels in the ureteroscope. They can range 
from 2.1 Fr to 6.6 Fr though generally there is one channel that is at least 3.4 Fr to 
allow passage of accessory instruments and adequate irrigation. The viewfinder of 
the instrument can be positioned within the axis (looking straight down the uretero- 
scope) or adjacent to it as in Fig. 3.1. 

In most models light transmission occurs through optic fibre fascicles. The reso- 
lution is proportional to the number of optical fibres in each fascicle. Due to the 
diameters of semirigid ureteroscopes being larger than their flexible counterparts, 
there is room for more fascicles and subsequently higher quality images. With the 
advent of the digital imaging there are newer models of ureteroscopes with improved 
imaging resolution. 


Flexible Ureteroscopes 


These were introduced with increased flexibility and reduced size with the advent of 
fibreoptics. The addition of active deflection provided these instruments with supe- 
rior mobility inside the upper urinary tract. Pushing the mobile piece on the body of 
the ureteroscope allows for the tip to deflect (typically bi-directionally in a range of 
170-180°). Some models allow for exaggerated deflections up-to 270° or a 
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Fig. 3.2 A flexible 
ureteroscope. Similarly it 
has a more flexible outer 
tube, working channel, 
instrument port, light post 
and eyepiece. Note the 
mobile piece below the 
light post, this allows for 
active deflection 


secondary deflection e.g. an additional 130° by attaching a second mobile piece on 
the opposite end. Flexible URS allows for proper intra-renal inspection through the 
use of its deflection (Fig. 3.2). 

Recent advances allow for more fibres to be packed into bundles allowing for the 
reduction in ureteroscope diameter without as much loss in quality. However, these 
images still tend to be inferior in quality to those transmitted from their semi-rigid 
counterparts. In recent years digital imaging has been implemented into newer mod- 
els with improved resolution and quality. 


A Comparison 


Semi-rigid ureteroscopes are more firm than their flexible counterparts. They allow 
for potential access to the upper calyx of the renal pelvis; however for a complete 
examination of the kidney, a flexible ureteroscope is required to visualise the middle 
and lower calyces. At the level of the upper ureters a flexible ureteroscope may be 
preferred due to its ability to manoeuvre the anatomical path. More distal examina- 
tion up to the level of the renal pelvis is easier in female ureters, due to more direct 
access and reduced length compared to male ureters. It may be possible in male 
ureters if they are dilated e.g. previous ureteric stenting. 

Semi-rigid ureteroscopes tend to have longer functional lifespans in comparison 
to flexible ureteroscopes. Single use versions of flexible ureteroscopes are also 
available however these tend to provide poorer imaging quality, with most operators 
preferring the re-usable models. The exact choice will depend on the case and indi- 
cations for the examination. 


Accessory Equipment 
e Guidewires 


e Ureteral catheters—single-lumen or dual-lumen 
e Balloon dilators 
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e Ureteral access sheaths 

e Biopsy forceps 

Baskets (for stone extraction) 

e Laser therapy—most commonly the Holmium: YAG (Ho:YAG). 


Guidewires allow for easy access into the ureter. Guidewires have a length com- 
monly of 145 cm and are coated with polytetrafluoroethylene (PTFE) for visualisa- 
tion during fluoroscopy. One commonly used is the ‘sensor’ guidewire with a 
flexible tip but rigid end. The rigidity allows the passage of a catheter or stent. A 
‘roadrunner’ guidewire may be used in cases of difficult access e.g. a stricture. 
Although some groups have demonstrated success without safety guidewires, usage 
of a safety wire is strongly recommended in case there is loss of vision or significant 
trauma as this allows for easier and quicker placement of a ureteric stent. 

Ureteral access sheaths are hydrophilic-coated and available in various calibres 
(9 Fr upwards). The sheath can be passed over a guidewire with the tip sitting in the 
proximal ureter. This allows for easy multiple accesses and facilitates the passage of 
the ureteroscope and various instruments. The presence of a sheath in the ureteric 
tract decreases intrarenal pressure, improves vision due to the continuous outflow 
and is reported to reduce operation time. Caution should be taken to avoid ureteral 
damage upon insertion. The disadvantage of using the ureteral access sheath lies in 
the increased risk of stricture or perforation in a ureter that has not been previously 
stented or dilated. 

Balloon dilators can be placed through a ureteral access sheath and are necessary 
in cases of difficult access or narrowed ureter. They can also form treatment for 
ureteral strictures. The intramural ureter is frequently dilated for safe access. They 
can be of variable lengths from 4 to 10 cm; the shorter ones tend to be useful in nar- 
rower areas with poor manoeuvrability. The dilators can be self-expanding or 
graded. 


Indications 


The procedure may be performed for diagnostic or therapeutic purposes. The most 
common uses for ureteroscopy are for diagnostic purposes with a retrograde pyelo- 
gram or treatment with ureteroscopic lithotripsy. Following intervention a ureteric 
stent is often placed. 


Diagnostic 


e Investigation of abnormal imaging e.g. obstruction, filling defects 

e Unilateral haematuria 

e Evaluation of ureteral injury 

e Evaluation of abnormal test results e.g. from urinary cytology, cultures. 
e Biopsy for diagnosis or surveillance 
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This investigation would allow the evaluation of stones, strictures and tumours. 
If necessary, therapeutic intervention can also be performed for these. 


Intervention 


e Lithotripsy—primary or salvage therapy 

e Retrograde endopyelotomy—PUJ obstruction 

e Retrograde endouretorotomy—ureteral strictures 
e Treatment of benign or malignant tumours 


URS is comparable to other modalities of stone treatment including extracorpo- 
real shockwave lithotripsy (ESWL) and percutaneous nephrolithotomy (PCNL). It 
can be performed as a primary treatment for stones or as a salvage therapy to collect 
residual stones following ESWL or PCNL. The Ho:YAG laser has become the gold 
standard for ureteroscopic treatment of stones as it is effective for all types of uri- 
nary stones. Following this there can be removal with the use of endoscopic forceps 
or atraumatic baskets. The aim is for complete removal of stones. This is important 
as residual stones lead to the risk of developing further new stones (heterogenous 
nucleation), persistent UTI and dislocation of these fragments which may result in 
obstructive symptoms. The stones may also be removed through percutaneous ante- 
grade access if there are large, impacted proximal stones or when retrograde access 
is not possible. 

Obstruction at the junction of the PUJ can be treated with retrograde endopy- 
elotomy performed with a laser or other cutting devices. It is generally preferred to 
perform a laparoscopic or robotic pyeloplasty, however, in patients unfit for such 
procedures, a ureteroscopic approach may be preferred, 

The choice of treatment for ureteral strictures is retrograde laser endoureterot- 
omy with Ho:YAG. There are variable success rates reported though this is likely 
due to varying aetiologies with different responses. Generally iatrogenic benign 
ureteral strictures following lithotripsy or abdominal surgery respond well (success 
rate 69-91%) while ureteroenteric or malignant strictures have poorer response 
(success rate <60%). Strictures of length >2 cm also tend to have poorer success 
rates. Although outcomes are slightly inferior to open surgery, the ureteroscopic 
approach may be preferred due to reduced morbidity and length of stay. Also, in 
cases where the aetiology of the stricture is not clear, a biopsy can be taken simul- 
taneously via a ureteroscope (Figs. 3.3 and 3.4). 
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Fig. 3.3 Endoscopic 
image of a stone in the 
ureter, treated with 
Ho:YAG laser therapy. 


Fig. 3.4 Fluoroscopy of a 
severe ureteric stricture 


26 


F. Motiwala and R. Kucheria 


Contraindications 


Untreated urinary tract infections. 

No appropriate antibiotic prophylaxis. 

Uncorrected bleeding diatheses. 

Complete urethral obstruction (lack of retrograde access). 

Unable to perform lithotomy position e.g. contractures, hip joint disease or 
unsuitable for anaesthesia. 


Procedure 


The procedure must be performed under fluoroscopic guidance or with equipment 
available in the room for safety; if there is any doubt in injury ureteric stent place- 
ment may be required and would prove difficult without guidance. 


Pre-op Preparation 


1. Baseline blood tests (FBC, U + Es, LFTs, Coagulation screen). 
e Anti-platelet or anti-coagulation therapies can continue, though correction or 
delay may be required for significant derangements. 
2. Urinalysis and urine culture 
e These can be beneficial to ensure sterility before intervention. 
3. Antibiotic prophylaxis 

e The introduction of urinary instruments especially in an obstructed system 
increases the risk of infection and bacteraemia. Appropriate cover for all 
gram-negative bacteria is advised. 

4. Appropriate access to bladder 

e For routine retrograde procedures this is a must e.g. patients with urethral 
strictures will require antegrade access or dealing with urethral stricture at the 
same time. 

5. Case type 

e Selection of appropriate ureteroscope. 

e Retrograde passage may be difficult in strictures, obstructive stones or exter- 
nal compression; in such cases a hydrophilic guidewire has greater success. 
Balloon dilatation may also be required. 

Onsent 


This must be gained as with any procedure. Relevant information including that of 
any proposed intervention such as biopsy or stone removal and possible insertion of 
a ureteric stent must also be discussed. The patient must be warned about the risks 
and complications of the procedure including failure of the procedure for its 
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intended purpose e.g. removal of stones or with the potential of re-occurrence 
despite removal. The anaesthetist must also appropriately consent the patient and 
review their anaesthetic risk. 


Technique 


The authors recommend the use of a cystoscope, safety guidewire and fluoroscopy 
in all circumstances. Although a ureteroscope can be directly used particularly in 
female patients, it is good practice to appropriately visualise the bladder with a 
cystoscope prior to proceeding with ureteric examination. Following this, in repeat 
cases and with an experienced operator, examinations can be performed directly 
with a ureteroscope (unless re-evaluation of the bladder is required). 

There are a few general key points for URS that should be noted: 


e In diagnostic URS, with the exception of stones, imaging is performed 
prior to direct visualisation. This is helpful in cases such as ureteric stric- 
tures; the level of the stricture can be confirmed prior to intervention. 

e Cases of stone removal (especially those performed purely for that indica- 
tion) do not require a retrograde pyelogram. 

e For diagnostic cases with suspicion of a tumour, a saline washout is 
required for collection of cytology. This must be performed before injec- 
tion of radioactive dye. This is as the dye is destructive to the cellular 
architecture of the tumour and will contaminate the results. 

e If a retrograde pyelogram is required and there is presence of a ureteral 
stone, the stone must be bypassed before injecting the dye to prevent 
potential dislodging. A basket can be placed proximal to (beyond) the 
stone to prevent fragment dislodgement into the renal pelvis. 

e Following URS stents should ideally be inserted in those as risk of compli- 
cations e.g. ureteral trauma, bleeding, infection, pregnancy) or doubtful 
cases. This may comprise the majority of patients. 


Described below is the general technique for the use of a semi-rigid ureteroscope 
and flexible ureteroscope. The case and mapping of the ureters will allow the exam- 
iner to choose which endoscope to employ. Examination with the flexible uretero- 
scope can be performed with two methods. 


Steps (General URS) 

1. Position the patient in the Lloyd-Davies position to allow appropriate access. 
Administer 2% lidocaine gel over the cystoscope and insert via the urethra to 
ease passage and reduce postoperative discomfort. 

2. Following insertion of the cystoscope, identify the anatomical markings in the 
bladder. This will include the ureteral orifices which mark the boundaries of the 
trigone. 
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Fig. 3.5 Insertion of a 
safety guidewire through a 
cystoscope 


3. Cannulate the ureteral orifice and advance the guidewire up, through the ureter 
towards the renal pelvis under fluoroscopic guidance. 

4. Place a 5 or 6 Fr ureteric catheter over the guidewire, with removal of the wire. 

5. Slowly advance the ureteric catheter into the ureter and inject the dye under fluo- 
roscopy to map the pelvicalyceal system. If cytology is required perform a saline 
washout with collection of cytology prior to injection of dye. 

6. Replace the guidewire, remove the catheter and pass the ureteroscope over the 
guidewire for direct visualisation of the ureters (Fig. 3.5). 


Flexible URS with Ureteral Access Sheath 

A flexible ureteroscope can be advanced directly over the guidewire as described 
above, however it can also be inserted through a ureteral access sheath. The sheath 
and stylet of the ureteral access sheath should be locked together and advanced over 
the guidewire. Following insertion the stylet can be unlocked and removed with the 
guidewire, with insertion of the flexible ureteroscope (and re-insertion of safety 
guidewire). 


Dual Lumen Catheter 

A dual lumen catheter allows for the passage of two guidewires. This first guidewire 
can be inserted to the level of the renal pelvis and act as a safety guidewire. A dual- 
lumen catheter can be passed over it and the second lumen allows for insertion of 
radioactive dye with the safety guidewire in position. Following this a second guide- 
wire can be inserted and allow for insertion of a ureteroscope or ureteral access 
sheath to facilitate multiple access. 


Stones 

For stones present in the ureter, the examiner can manipulate the guidewire to 
bypass it. However, if this stone lies in the upper third of the ureter there may be 
difficulty in manipulating the guidewire around it with a high risk of stone migra- 
tion. In such circumstances, a ureteroscope can be advanced directly up to the por- 
tion of the guidewire and under direct vision pass by the stone. Following this it can 
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be inserted up to the level of the renal pelvis and a second safety guidewire can be 
inserted and passed through the ureteroscope. The safety guidewire is now in posi- 
tion in case of stent requirement and the ureteroscope can be removed and rein- 
serted for stone breakage. The operator can also make use of the dual-lumen 
catheter. 

An experienced operator can directly insert the ureteroscope for cases in which 
cystoscopy has already been performed (with repeat examination of bladder not 
required). The semirigid ureteroscope can be initially inserted under direct visuali- 
sation. As the semi-rigid ureteroscope passes the ureteral orifice, the natural curva- 
ture of the ureter at the PUJ, can inhibit its passage. It may be possible if there is 
adequate dilation of the ureter however if not possible, the rest of the examination 
can be completed with the flexible ureteroscope. 

If there is difficulty inserting the flexible ureteroscope, the prior use of the semi- 
rigid ureteroscope can help to dilate the ureter for passage. Alternatively a ureteric 
stent can be placed to dilate the ureters with repeat URS 7-14 days after. 


Complications 


Complications relating to ureteroscopy include: 


Minor | Major 
Common (>1/10) Extremely rare (<1/100) 
e Pain e Major perforation 
Occasional (1/10 to 1/50) e Ureteral stricture 
e UTI e Avulsion (detachment) of the ureter 
e Haematuria e Foreign body migration 
e Fever e Urosepsis 
e Minor ureteral or urethral trauma e Necrosis of ureteral segments 
e Pyelonephritis e Fistula 
Rare (<1/50) e Urinoma 
e Creation of false passages 
e Clot formation 


Ureteral Injury 


Care must be taken with the instruments to avoid these complications. Antibiotic 
prophylaxis greatly reduces the risk of infections. Much of these arise due to 
improper instrumentation technique or forceful passage which can lead to trauma. 
Intraoperative injury is not the only consequence; following this there can be sec- 
ondary reactions resulting in fibrotic or inflammatory reactions. This can result in 
strictures or reduce distensibility of the ureteral wall. 

The use of smaller diameter endoscopes and safety guidewire reduces unneces- 
sary distension and consequent risk of trauma. Significant trauma can result in per- 
foration through the ureter lining. If there are any stones or retained stones, this may 
result in migration and the formation of a stone granuloma and ureteral wall 
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strictures. If excessive tension is applied to the ureter, this can lead to avulsion with 
disastrous consequences, requiring laparoscopic or open surgical repair. 

Ureteric injury has been classified into grades by the American Association for 
the Surgery of Trauma: 


Grade Description 

I Hematoma; contusion or hematoma without devascularisation 

Il Laceration; less than 50% transection 

Ill Laceration; 50% or greater transection 

IV Laceration; complete transection with less than 2 cm of 
devascularisation 

V Laceration; avulsion with greater than 2 cm of 
devascularisation 


If there is bilateral involvement, the grade of the injury is increased by one, up to 
grade II. 

Injuries scoring grade II or above should be considered for open surgical repair 
whereas those scoring IV or V should have open surgical repair. Grade I injuries can 
possibly be treated through retrograde access and ureteric stenting. The injury scale 
is known to correlate well with severity and incidence of other associated injuries 
(from external trauma) and is useful for research purposes. 

If there is ureteral trauma, the management will depend on the severity, location 
and nature of the damage. The most common site of iatrogenic injury is the distal 
third of the ureter. This should be noted during the procedure. It may be noted with 
delay days to weeks later with evidence to suggest this including upper urinary tract 
obstruction, urinary fistulae or sepsis. Other signs and symptoms of a delayed diag- 
nosis include fever, urinary incontinence/leakage, haematuria, flank pain, prolonged 
ileus, uraemia and urinoma. 

Early recognition facilitates earlier surgical repair with improved outcomes. A 
CT Urogram can confirm diagnosis by identifying extravasation of contrast. If not 
present, other signs to suggest diagnosis include hydronephrosis, ascites, urinoma 
or even mild ureteral dilatation. Retrograde pyelography is the most sensitive radio- 
logical test, with retrograde access also allowing for visualisation and stent place- 
ment but it may be impractical to perform. In contrast, IV pyelography is proven to 
demonstrate ureteral injury in only 57-61% of cases. 

Partial injuries can be treated with the placement of a nephrostomy tube or stent 
placement; a stent provides canalisation and reduces risk of stricture formation. 
However, the insertion of it must be balanced with the risk of increased injury. If 
there is major injury, often the ureter is ligated with diversion of urine via a neph- 
rostomy with delayed definitive repair. With delayed presentations of ureteral 
trauma, retrograde stenting for treatment is often unsuccessful and antegrade access 
with nephrostomy tube placement is required +/— ureteric stent placement. 

Proximal and mid-ureteric injuries can usually be managed with primary ure- 
teroureterostomy if the injuries are shorter than 2—3 cm. Alternatively a ureteroca- 
lycolostomy/uretero-pyelostomy should be considered or a transuretro-uretrostomy 
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(with the proximal stump of the ureter transposed across to the contralateral ureter) 
if there is more significant injury. With distal injuries there is concern of the blood 
supply following trauma; a ureteroneocystotomy (ureteral reimplantation) is the 
treatment of choice. A psoas hitch is usually required to bridge the gap which also 
protects the formed anatamosis from undue tension; in cases of extensive injury the 
gap can be bridged with a Boari flap though this is not suitable in the acute setting. 
Complete ureteric injuries can be treated with ileal interposition grafts or renal 
autotransplantation. 

It is important during ureteroscopy to maintain appropriate technique and con- 
sider alternatives to the procedure if there is difficulty. For example if there is a 
stone too large to pass or in cases with difficult access, placing a stent and returning 
another day or opting for a different modality may be the wiser choice. 


Ureteric Stenting 


Faiz Motiwala 


Introduction 


Improper drainage of urine through the upper urinary tract is a risk factor for the 
development of post renal acute kidney injury. This could be due to obstruction (of 
various causes) and requires urgent decompression of the ureter; in such situations 
ureteric stents or nephrostomy tubes can be inserted to relieve the pressure and pass 
debris until more definitive treatment can take place. 

This chapter aims to guide the reader through ureteric stenting with an overview 
of indications, stent material, insertion technique, complications and some common 
issues faced with the procedure. 


The Ureteric Stent 


A ureteric stent is an endo-luminal catheter inserted into the ureter to re-establish or 
maintain patency secondary to obstruction. It can also be placed prophylactically 
prior to procedures/surgery to prevent obstruction, or after procedures/surgery to 
promote ureteral healing. The ideal stent is one that allows optimal flow while being 
tolerable by the patient. It should be biocompatible, clearly visible on radiological 
imaging, and easy to insert or remove. For long term use it ought to be resistant to 
infection, corrosion and encrustation. 

Stents are available in a variety of shapes, length, diameter and material choice. 
The most commonly used stent is the 6 Fr Urethane Polymer ‘JJ’ (or pigtail stent) 


F. Motiwala 
Papworth Hospitals NHS Trust, Papworth Everard, East of England Deanery, UK 


Department of Urology, Peterborough City Hospital, East of England Deanery, 
Bretton Gate, Peterborough PE3 9GZ, UK 


© Springer International Publishing AG 2018 33 
S. Goonewardene, R. Persad (eds.), Surgical Procedures for Core Urology 
Trainees, https://doi.org/10.1007/978-3-319-57442-4_4 


34 F. Motiwala 


24-26 cm in length, though the exact choice of stent will vary depending on the 
patient’s height, ureteric anatomy and indication for the stent. 


Indications 


e Internal obstruction 

e External compression of the ureter 

e Ureteral pathology requiring anatomoses i.e. ureterouretostomy 
e Prophylaxis (with surgery or procedures) 


Internal obstruction within the ureter can occur secondary to clots, stones or 
strictures, whereas external compression of the ureter can occur secondary to retro- 
peritoneal fibrosis (Ormond’s disease), tumours, pelvic collections, lymphadenopa- 
thy or pregnancy (with direct compression of the ureter by the foetus). These may 
be defined as uncomplicated or complicated (by infection, acute kidney injury, or 
renal failure). In those with complicated obstruction prompt decompression is 
required following placement of a retrograde ureteral stent (or nephrostomy tube). 

Ureteral stents may also be indicated following ureteric pathology caused by 
trauma, strictures, malignancy or those iatrogenically induced, requiring a uretero- 
ureterostomy (end to end ureteral anastomosis). The two ends are re-anastomosed 
over a ureteric stent. 

Ureteral stents can be inserted prophylactically following ureteroscopy or extra- 
corporeal shockwave lithotripsy (especially in stones greater than 1.5 cm). Placement 
reduces the risk of oedema and subsequent obstruction i.e. steinstrasse, allowing for 
adequate drainage. Other examples include placement following pyelotomy, or 
placement of a “Bander stent’ during cystectomy to stent the ureter during uretero- 
ileal conduit constructions for a urostomy. They can also be placed prior to open 
surgery to dilate the ureter for identification if the operating site is significantly 
scarred from a previous surgery or dissection. 


Stent Selection 


Stents are available in a variety of shapes, length, diameter and material choice 
(Fig. 4.1). 

The most common shape is a ‘JJ’ (or pigtail) stent, owing to the curl of the stent 
both proximally and distally when in position (Fig. 4.1). There are multiple fenes- 
trations along the pigtail and shaft of the catheter which improves drainage. Other 
stents include multi-length, noncurled, tail stents and spiral stents. It should be 
noted that the majority of the drainage occurs through the fenestrations of the stent 
rather than through it. 
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Fig. 4.1 A JJ stent. Note 
the fenestrations along the 
shaft and in the pigtail of 
the stent 


The diameter of the stent will vary from 4.7 Fr (the smallest that would fit over a 
typical guidewire diameter) up to 8 Fr. A larger diameter is preferred for cases of 
malignant compression or insertions following endopyelotomy. Alternatively two 
stents could be placed. The choice of length can be selected by either measurement 
of the patient’s height, visualisation under fluoroscopic guidance with a retrograde 
ureteropyelogram, or direct visualisation in open surgery. The presence of a pelvic 
or transplanted kidney will also affect length selection. The patient’s height may be 
more beneficial in cases of dilated and tortuous ureters as following stent deploy- 
ment the ureter may shrink following urinary flow. As a rough guide: 


Stent length (cm) | Patient height (m) 
22 1.55-1.61 

24 1.62-1.68 

26 1.69-1.77 

28 1.78-1.85 

30 Greater than 1.85 m 


Stent material can be of polymer or metal origin. Polymer stents are most com- 
monly silicone but can be made out of polyurethane or other polymers. They are 
commonly coated in ‘hydrogel’ for ease of insertion/removal, reducing encrustation 
and improving biocompatibility. The polymer compounds are the gold standard in 
their strong advantage of being more inert than other substances including metal. 
However, the polymer stent has limitations in cases requiring more mechanical 
resistance such as extrinsic compressions from malignancy and there can be diffi- 
culty advancing in narrow or tortuous ureters. 

Metal stents can be made of titanium alloy, stainless steel, chromium cobalt or 
Nitinol (nickel/titanium alloy). They lack lumens, provide a stronger resilience and 
also tend to be less prone to stent migration. Due to this they require less frequent 
changes with decreased morbidity. However patency rates can be lower due to 
hyperplastic reactions, encrustation or ingrowth of tumour which (in addition to the 
lack of lumen) can make stent exchange difficult (see complications). They are 
more disadvantageous during the stent exchange process due to the risk of losing 
ureteral access. 
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Most stents will come with extraction strings to aid in removal or exchange of 
them; it is up to the discretion of the urologist to keep or remove these. They tend 
to be kept in if the stent is for a short period of time or in patients with difficult 
access. 


Stenting Access 
Antegrade Stenting 


These are typically inserted by the interventional radiologist under fluoroscopic 
guidance. It can be performed as part of a two-step procedure utilising access from 
a previously inserted nephrostomy tube however they can be performed as a single 
step procedure. 


Retrograde Stenting 


Retrograde stents are performed by the urologist under general anaesthesia, 
regional anaesthesia or sedation with local analgesia. It may be performed through 
the use of a cystoscope +/— fluoroscopy, or through direct visualisation (Fig. 4.2). 
Cystoscopy requires appropriate access to the bladder through the lower urinary 
tract which may prove difficult or not possible in those with urethral strictures. 
There can also be difficulty in patients who have extrinsic compression of the 
ureter. 


Fig. 4.2 Flouroscopic 
confirmation of the 
position of the ureteric 
stent within the renal 
pelvis 
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Procedure 
Pre-op Preparation 


1. Baseline blood tests (FBC, U + Es, LFTs, Coagulation screen). 
e Anti-platelet or anti-coagulation therapies can continue, though correction or 
delay may be required for significant derangements. 
2. Urinalysis and urine culture 
e These can be beneficial to ensure sterility before intervention. These must be 
taken in obstructed septic unwell patients requiring urgent decompression, 
prior to starting antibiotics. 
3. Antibiotic prophylaxis 
e The introduction of urinary instruments especially in an obstructed system 
increases the risk of infection and bacteraemia. Appropriate cover for all gram- 
negative bacteria is advised. They must be immediately started prior to urine 
culture in the septic unwell patient and are later tailored to sensitivities. 
4. Appropriate access to bladder 
e For routine retrograde stent placement this is a must e.g. patients with urethral 
strictures will require antegrade stenting emergently or dealing with urethral 
stricture at the same time. 
5. Case type 
e Selection of appropriate material prior to the procedure e.g. metal for malig- 
nant external compression. 
e Retrograde passage may be difficult in strictures, obstructive stones or exter- 
nal compression; in such cases a hydrophilic guidewire has greater success. 
Balloon dilatation under ureteroscopy may also be required prior to stenting. 


Consent 


This must be gained as with any procedure. The patient must be warned about the 
risks and complications of the procedure (see below) including failure of stent inser- 
tion. The anaesthetist must also appropriately consent the patient and review their 
anaesthetic risk. 


Technique 


1. Position the patient in the lithotomy position to allow appropriate access for 
cystoscopy. Administer 2% lidocaine gel via the urethra to ease passage and 
reduce post-operative discomfort. 

2. Following insertion of the cystoscope, visualise the ureteral orifice. 
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. Cannulate the ureteral orifice and advance the guidewire up, through the ureter 


towards the renal pelvis under fluoroscopic guidance. 
Place a 5 or 6 Fr ureteric catheter over the guidewire, with removal of the wire 
(to obtain a uretero-pyelogram). 


. Slowly advancing up the ureter, inject the dye under fluoroscopy to map the 


pelvicalyceal system. This is necessary for the proper placement of the stent 
into the renal pelvis. 

Select the appropriate size and diameter of the stent according to patient height 
and kidney position i.e. pelvic kidney or transplanted kidney. The size is the 
distance from the ureteropelvic junction to the ureteral-vesical junction. 
Replace the guidewire while removing the catheter. 

Insert the stent and push it into the ureter using a stent pusher. 

Using fluoroscopy guide it into appropriate position; the proximal end will sit 
in the renal pelvis. The distal end can be directly visualised sitting in the 
trigone. 

Remove the guidewire deploying the stent and confirm correct placement on 
fluoroscopy. 


Metallic stents lack a lumen and thus require placement through a sheath. 


Following step 7 above: 


Direct the guidewire into the renal pelvis. 


. Place a coaxial inner catheter and then an outer sheath over the wire. 
. Remove the inner catheter and a metallic stent can be inserted through the outer 


sheath. 


. The inner catheter can be used to push the stent in for deployment into the renal 


pelvis and trigone. 


Stent Removal and Exchange 


Stents should be removed immediately following completion of their use. If the 
extraction string remains the stent can be removed by gently pulling the string 
until removal. If the strings were removed, flexible cystourethroscopy can be 
performed. The distal portion can be grasped and removed with the 
cystoscope. 


Stent exchange is performed under cystourethroscopy. Alternatively it can be 


performed under fluoroscopy via the ‘Lasso technique’ (named after the usage of 
the lasso guidewire). 
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Complications 


There can be several complications following stent placement. In addition to inad- 
equate relief of obstruction, these include: 


e Symptomatic-irritative bladder symptoms, pain, haematuria 
e Urinary tract infection 

e Stent blockage 

e Stent encrustation 

e Stent malposition and migration 

e Stent fracture 

e Ureteral erosion +/— fistulisation 

e Retained or forgotten stent 


Symptomatic 


The most common complication tends to be the development of irritative bladder 
symptoms in up to 40% of cases. Pain tends to be a mild discomfort in the ipsilateral 
flank or suprapubic region but may be severe. Haematuria manifests due to irrita- 
tion of the bladder mucosa. Incorrect (long) stent length can predispose to this as it 
will invariably irritate the bladder lining. These symptoms can be controlled with 
anticholinergics or alpha-blockers but in some patients it is severe enough to war- 
rant removal. 


Urinary Tract Infection 


Urinary tract infections are a risk due to the presence of a foreign material in the 
urinary tract. Occasionally it can be introduced at the time of stent placement; asep- 
tic technique and antibiotic prophylaxis are key to preventing this. 


Stent Blockage 


Blockage of stent may occur at any time following insertion. This may be associated 
with insertion technique introducing blood into the urine, or working with an 
infected system which has increased urinary viscosity and debris. This warrants 
stent removal or exchange. 
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Stent Encrustation 


The presence of a foreign body allows for deposition of urine constituents. Stone form- 
ers and infected tracts are at a higher risk of this. Dilution of urine with high fluid intake 
and aggressive treatment of infections reduces the rate of encrustation. In patients requir- 
ing long-term usage, regular exchange is recommended to prevent encrustation. These 
stents typically remain in situ for 3—6 months before exchange. In pregnancy this pro- 
cess is accelerated requiring exchange every 4—6 weeks. If there is significant encrusta- 
tion, care must be taken in withdrawal as there is risk of injury along the urinary tract or 
stent fracture. In advanced cases, ESWL, PCNL or open surgery may be required. 


Stent Malposition and Migration 


Stent malposition (incorrect placement) is often due to incorrect stent size. Stent 
migration can occur towards the kidney or bladder. Silicone stents are more suscep- 
tible to this than metal stent due to their smooth regular surface. The use of the JJ 
stent helps to anchor the stent and reduces chance of migration. The position can be 
checked with X-ray, Ultrasound scan or CT scan. If there is stent migration the 
patient may present with pain or a change in urine output. In such cases it requires 
replacement or removal. 


Stent Fracture 


Most fractures are known to occur along the fenestrations of the stent; however 
these form the basis of most urinary drainage. Encrustation is also thought to con- 
tribute to this. This complication tended to occur more with the older polyethylene 
material stents but has still been reported with newer models. 


Ureteral Erosion +/— Fistulisation 


A rare but severe complication, with erosion of the stent through the ureter into 
adjacent structures such as the inferior vena cava. There is concern especially with 
the arterial system in patients with vascular reconstruction and chronic stenting, 
with the formation of an arterio-ureteral fistula. Contributing factors include exten- 
sive pelvic surgery and irradiation as these can result in ureteral ischaemia. Patients 
may present with intermittent or massive haematuria and treatment involves open 
surgery, interventional radiology, or a combination. 


Retained or Forgotten Stent 


The commonest reason is due to patient not following up for their stent removal. 
The stent must be monitored and ideally be removed at the earliest stage or have 
regular exchange. 

The lack of this predisposes to increased risk of all outlined complications. 


Core Urology for Surgical Trainees: PCNL 5 
(Percutaneous Nephrolithotomy) 


David R. Webb 


Introduction 


Percutaneous nephrolithotomy (PCNL) is endoscopic surgery of the kidney, almost 
exclusively to remove renal calculi, through a nephrocutaneous conduit established 
radiologically at the time of surgery. 

The nephrocutaneous conduit can measure up to 32 FG, in other words just over 
a centimetre in diameter (Fig. 5.1). 


Pre-PCNL PCNL 


Fig. 5.1 Schematic PCNL 
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Mini PCNL is PCNL using smaller instruments through a narrower conduit of 
20 FG or approximately 7 mm in diameter, down to 14-16. 


Indications for Surgical Treatment of Renal Calculi 


e Pain (ongoing) 

e Obstruction 

e Stone-associated infection 

e Stones associated with decreased renal function 

e Stone causing anuria 

e Obstructive urosepsis 

e Occupation (airline pilot, heavy machinery driver, traveller to remote regions 
etc.) 

e Others (transplant, organ donors) 


Options for the Treatment of Renal Calculi 


e Extracorporal shockwave lithotripsy (ESWL) 
e Percutaneous nephrolithotomy (PCNL) 
e Retrograde flexible ureterorenoscopic laser lithotripsy (FURS) 
e Nephrolithotomy, ureterolithiotomy or nephrectomy 
— Open 
— Laparoscopic 
— Robot-assisted 
e Oral dissolution 
e Conservative management 


Indications for PCNL 


The most appropriate stones for treatment by a PCNL are those that cannot be 
removed by ESWL, retrograde ureteroscopy, other forms of nephrolithotomy or 
when these procedures have failed. 


Indications for PCNL 


e Staghorn calculi—large stone burden (>2.5 or 1.5 cm in the lower pole) 

e Calculi contained within an obstructed collecting system (narrow PUJ, poorly 
draining lower pole calyces with narrow infundibulum, calculi within a horse- 
shoe kidney) 

e Infection-associated calculi, which require 100% clearance to prevent recurrent 
infection 
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Complex stones in urinary diversion (e.g. ileal conduit diversions) with large 
stone mass, infection and poor drainage 

Calculi refractory to ESWL, including cystine, brushite, calcium-oxalate and 
monohydrate calculi 

Calculi that require 100% clearance for occupational regulations (airline pilots, 
military personnel, etc.) 

Congenital malformations with poor drainage e.g. calyceal diverticulae, horse- 
shoe kidney) 

Very large calculi impacted at or just below the pelviureteric junction and within 
the upper ureter, which are unsuitable for ureteroscopy 

Urinary obstruction requiring surgery to the collecting system (e.g. PUJ obstruction) 


Contraindications to PCNL 


Unfit for general anaesthesia 

Untreated UTI 

Coagulation disorders 

Renal tumour 

Pregnancy 

Obesity 

Skeletal deformities (especially spinal) 

Ectopic or malrotated kidney 

Access prevented by surrounding organs e.g. bowel/spleen 


Pre-operative Investigation Prior to PCNL 


All patient require the following: 


Laboratory 


Full blood examination 

Clotting profile 

Renal function tests 

Group and hold two units 

Midstream urine with culture and sensitivity 


Radiological 


CT-KUB (and/or CT-IVP) 
Radioisotope renography, e.g. DMSA for kidney with thin or atrophic 
parenchyma 
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Consent 
Consent should include a list of the complications of PCNL, including 


. Bleeding and possible transfusions (S—20% depending on complexity) 
. Urosepsis (urine or blood 1-2%) 
. Incomplete stone removal 
. Failed access 
. Cessation of PCNL prior to completion due to surgical complications (bleeding, 
lost track, perforation of collecting system or neighbouring organ such as pleura, 
lung, bowel, liver or spleen) with a view to a delayed secondary procedure. 
6. Radiological arterial embolisation (1-2%—early postoperatively or delayed, 
e.g. arteriovenous fistula) 
7. Further procedures, including ESWL, PCNL, FURS or rarely open nephroli- 
thotomy or nephrectomy 
8. Deep vein thrombosis (rare) 


nAbBWN Re 


Surgical Procedure 


PCNL and Mini PCNL are performed as a single procedure in the operating 
theatre. 

There are two stages in the operation. 

The first stage is cystoscopy and placement of a ureteric catheter through the 
bladder to the kidney. 

This catheter enables the surgeon to infuse contrast to the renal pelvis and caly- 
ces for radiological puncture and to pass guidewires to the kidney. 

The patient is then placed prone. In some institutions, they are positioned supine. 


Theatre Set-Up 


The second component of a PCNL involves an initial radiological puncture of the 
kidney (Fig. 5.2). 

The surgeon infuses contrast through the ureteric catheter into the kidney. Using 
this image on an x-ray monitor the surgeon punctures the kidney with a needle and 
threads a guidewire into the kidney and down the ureter. 

Over this guidewire, various dilators, shaped like a pencil without lead, are 
threaded from the skin to the inside of the kidney. Over the external surface of the 
last dilator, a tubular sheath called an Amplatz Sheath is inserted. 

The internal dilator is then removed. The surgeon can then introduce the operat- 
ing nephroscope via the sheath, into the renal pelvis, calyces and upper ureter. 
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Small stones are extracted. If they are too large they are reduced to small parti- 
cles using lithotrites, either ultrasound, a ballistic rod or laser probes. 

These reduce the stone to fine particles, which may be so fine as to be aspirated, 
or if longer lifted out through the sheath. 

At completion of the procedure, a fine nephrostomy tube is inserted into the kid- 
ney. This is left on free drainage and only removed once the patient is stable and has 
been shown to be stone free (Fig. 5.3). 
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Fig. 5.2 Theatre setup for PCNL 
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Complications of PCNL 


The kidney is a solid, mobile organ with a profuse blood supply and a relatively thin 
poorly supported collecting system. 

As a result it is prone to bleeding and tearing of the collecting system. 

As many calculi are associated with infection, percutaneous renal surgery may 
be performed in a region that is already infected, and so has the potential to dissemi- 
nate urinary infection into the kidney parenchyma and blood stream which may lead 
to sepsis or septic shock. 


Complications Related to the Access Puncture 


Puncture of the bowel, spleen or pleura may occur during the renal puncture. 
It is essential that a CT scan is performed prior to PCNL to ensure that these 
organs are not in the path of the access track. 


Bleeding 


Bleeding is common during PCNL. 

A properly performed puncture through the outer tip of the calyx will result in 
minimal bleeding and ooze from the microvasculature and veins. This bleeding will 
stop of its own accord. 

More medial or traumatic punctures, can divide or damage segmental renal 
arteries. 

These injuries can result in severe and sudden haemorrhage or arteriovenous 
fistulae, with subsequent prolonged or delayed bleeding even weeks and months 
post-surgery. 

It is essential all patients have blood crossed matched (2 units) prior to a PCNL. 

If a patient continues to bleed post-surgery and is showing any signs of instabil- 
ity, they should be immediately transferred to the radiology suite for selective arte- 
rial angio-embolization. 


Urinary Tract Infection and Septicaemia 


All patients must have an MSU prior to surgery and be covered with appropriate 
antibiotics at the commencement of the PCNL. If severe infection or pus is encoun- 
tered at the time of puncture, the PCNL must be abandoned and the patient treated 
with parenteral antibiotics and nephrostomy drainage. The PCNL can then be per- 
formed safely at a later date. 
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Pneumothorax 


This is an unusual complication, which can be anticipated following is a supra cos- 
tal puncture. 

All patients having a supra costal puncture, even if it appears straight forward at 
the time require a chest x-ray in the recovery room. 

If a significant pneumothorax is created, a thoracic chest tube with underwater 
drainage may be required, this is uncommon. 


Deep Vein Thrombosis 
This is exceedingly rare following PCNL. The AUA Guidelines do not recommend 


routine DVT prophylaxis in normal, uncomplicated patients. I like them to wear 
below knee compression stockings. 


Post-operative Care 


Following a routine PCNL, the majority of patients may eat and drink and are usu- 
ally suitable for discharge within 24 h. 

A post-operative KUB x-ray is required to confirm stone clearance before the 
nephrostomy is removed. 

If a patient develops fever, or signs of bleeding, they require immediate treatment 
including blood cultures, parenteral fluids and antibiotics and if necessary, a trans- 
fusion or transfer to radiology for angio-embolization. 
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Surgical Management of Common 6 
Andrological Emergencies 


O. Kalejaiye, A. Raheem, and D. Ralph 


Introduction 


Andrological patients make up a significant part of Urological emergencies. They 
often require immediate assessment and surgical intervention. Failure to recognise 
and treat these conditions may result in significant complications. 

In this chapter we will describe the four most common and important 
emergencies. 


Testicular Torsion 

Clinical Assessment 

This is a relatively rare condition occurring with an annual incidence of 4.5 in 
100,000 males commonly between the ages of 1—25 years. It is characterised by a 


sudden onset of severe hemi-scrotal pain which may radiate to the lower abdomen 
or flank. It may also be associated with nausea or vomiting and there may be a 
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history of minor trauma or previous intermittent episodes of similar pain. Urinary 
symptoms may occasionally be present with torsion. 

Examination may be difficult due to the severity of the patient’s pain. However, 
classically the testis may have a horizontal and high position with an absent crem- 
asteric reflex. However, reliance on the presence or absence of these findings should 
not on their own exclude torsion. 

Colour Doppler ultrasonography if available may provide additional diagnostic 
evidence of absence of testicular blood flow. The torsion may be identified as a 
snail-shaped mass, a doughnut shape or a target with concentric rings known as the 
whirlpool sign. In the later stages of torsion, there is venous congestion and a lack 
blood supply to the affected testis with testicular enlargement and heterogeneity 
indicating severe ischaemia. 

The assessment should also exclude other possible diagnoses which include 
epididymo-orchitis, torsion of a hydatid cyst of morgani, referred pain from a ure- 
teric calculi or an atypical renal tumour. It is important that if there is any doubt 
regarding the diagnosis, the patient should have an urgent scrotal exploration. 


Surgical Management 


The only method of completely excluding and simultaneous treating torsion is with 
surgical exploration. This should be performed as early as possible (ideally within 
6 h of the onset of pain), on the next available operating list. 


Steps 

e Midline raphe incision. Tunica vaginalis is opened. 

e Testis delivered and detorted. Wrap testis in warm saline soaked gauze while the 
contralateral side is fixed. 

e Deliver contralateral testis through midline raphe incision. 

e Evert tunica vaginalis and suture behind testis and cord using 4-0 vicryl. 

e Both Testes are fixed by suturing to the dartos muscle in three positions (superi- 
orly, middle, inferiorly) using 3—0 PDS or to the midline septum. 

e If the affected testis is non-viable, a scrotal orchidectomy is performed. 

e Closure in layers: dartos (3—0 vicryl); skin (4—0 vicryl rapide). 


Outcomes 


Whilst the highest salvage rates have been observed if de-torsion is performed 
within the 6 h window, many studies have reported good salvage rates up to 48 h 
after symptom onset. In addition the salvage rate is also dependant on the degree of 
torsion. In men with equivocal appearances in theatre where the testis is returned to 
the scrotum, the patient should be counselled about post operative testicular 
atrophy. 
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Priapism 


Priapism is a persistent unwanted erection in the absence of sexual stimulation 
which lasts for longer than 4 h. There are three main types: ischaemic (low-flow), 
non-ischaemic (high-flow) and stuttering. The incidence is reported as 1.5 cases per 
100,000 person years. In this chapter we will deal with the first two types of pria- 
pism. In the absence of prompt treatment, both types may result in erectile dysfunc- 
tion long-term. 


Clinical Assessment 


Ischaemic priapism is a compartment syndrome of the penis with stasis of hypoxic 
blood within the corpora cavernosa with resultant smooth muscle necrosis and 
fibrosis. Men present with a rigid, painful erection. Although 30% are idiopathic, it 
may be the first presentation of haematological malignancies or abnormalities. 
Other risk factors which should be elicited from the history include: sickle cell dis- 
ease and the use of antipsychotics, intracavernosal prostaglandin injections and rec- 
reational use of phosphodiesterase-5 inhibitor (PDE5i). The diagnosis is confirmed 
by a penile blood gas aspiration which reveals hypoxia, acidosis and glucopenia. 

Non-ischaemic priapism usually occurs following penile or perineal trauma; 
classically a straddle injury. The injury may be very minor and results in an arterio- 
cavernosal fistula. It is less common than ischaemic priapism. The penis is semi- 
tumescent and painless. Penile blood gas aspiration reveals either normal pO, and 
pH or a mixed compensated picture. The diagnosis is confirmed on penile colour 
Doppler which reveals an increase in the peak systolic velocity in the cavernosal 
artery and the abnormal fistula. We recommend these men should be treated 
promptly with angio-embolisation of the fistula. Conservative management is not 
advised. 


Surgical Management of Ischaemic Priapism 


These men are in severe pain and therefore adequate analgesia is vitally important. 
This should be with aopiate analgesia and a penile block (10 ml 1% lignocaine with 
10 ml 0.5% Marcaine). They may also benefit from the use of entonox. In the cases 
of men with sickle cell disease, they should be kept well hydrated and discussed 
with the local haematologist for consideration of an exchange transfusion. Analgesia 
is of even more importance in these men as their priapism may have been precipi- 
tated by an acute crisis. 


Conservative Management Steps 
e A large gauge venflon (21 G) is inserted into the lateral aspect of the penis. A 
second venflon may be inserted on the other side. 
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Blood is aspirated from the venflons by compressing the penis while gently tilt- 
ing the butterfly(s) up and down in the direction which gives best flow, until 
detumescence occurs, this is followed by corporal irrigation with saline via the 
butterfly(s) to achieve tumescence and the process is repeated again. 
The penis is squeezed to attempt to further encourage decompression. 
After a number of aspiration-irrigation cycles an a-adrenergic agonist is injected; 
we use phenylephrine because it lacks beta adrenergic-cardiac action. 
— Preparation 
1 vial (10 mg in 1 ml) of phenylephrine is added to 99 ml of normal saline 
10 ml of the above solution is used 
— Give repeated doses of 2—3 ml (200-300 ug) of prepared solution as required 
every 3—5 min up to 10 ml (1 mg total) 
— The blood pressure should be monitored as the systemic effect of the drug 
may result in hypertension 
— Early onset ICI induced priapism will respond to phenylephrine alone without 
the need for aspiration-irrigation 
If the above steps fail, proceed to surgery. We would recommend shunt surgery 
if the priapism has been present for less than 48 h. After48 h we recommend a 
penile MRI to assess smooth muscle viability to allow a discussion with the 
patient about the high likelihood that shunt surgery will fail and they will require 
a penile prosthesis. For penetrative sexual intercourse. After 72 h most of the 
muscle will be necrotic and so no shunt surgery should be offered and a mallea- 
ble penile prosthesis can be inserted. In the acute setting. 


Surgical Shunt Steps (T-Shunt) 


This may be performed under local, regional or general anaesthesia depending 
on patient factors. 

Palpate glans (usually remains soft) to identify the tips of the corpora bodies. A 
longitudinal line is drawn at the mid glans on both sides. 

Insert a No 11 blade through the glans penis down into the corpora tip. Position 
the blade vertically and parallel to the urethra. Rotate the blade 90° away from the 
urethral meatus and then withdraw blade. 

Squeeze the penile shaft to encourage detumsence. The newly formed shunt 
should be flushed with heparinised saline. 

A corporal biopsy should be taken either at this stage or prior to advancing the 
blade to the corporal tip. Easier if done after because as it is performed through 
the shunt 

Repeat the above on the contralateral side if the penis does not remain or become 
detumescent. 

A size 8 hegar dilator may be advanced through the glandular incision to the 
penoscrotal junction. The dilator should be advanced laterally to avoid injury to 
the urethra. 

The incision(s) is closed using interrupted 5-0 vicryl. 
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Outcomes 


The duration of the priapic episode is related to the degree of post-operative erectile 
dysfunction. Men with an episode less than 24 h have the best outcomes with erec- 
tile recovery estimated at around 50%. In men with tumescence following shunt 
surgery, only 10% will have potency. Post-operative erectile dysfunction is due to 
the development of smooth muscle dysfunction as a consequence of necrosis. This 
ultimately results in cavernosal fibrosis and penile shortening. Early prosthesis 
implantation maintains penile length and avoids the difficulties associated with 
implantation in a fibrotic penis. 


Penile Fracture 
Clinical Assessment 


This is caused by buckling trauma of the penis usually during sexual intercourse 
when the erect penis inadvertently hits the partner’s pubic bone or perineum. It has 
also been reported in cases where the penis is forcibly snapped during masturbation 
to produce rapid detumsence. This is a practice called ‘taqaandan’. During erection 
the tunica albuginea thins and is therefore vulnerable to tearing i.e. fracture. The 
tunica is thinnest ventrally and proximally and therefore it is most likely to be 
injured at these positions. The tear may occur in the tunica of one or both corpora 
cavernosa. In up to 30% of cases the urethra is concomitantly injured. A urethral 
injury should be suspected if the patient reports voiding difficulties or more com- 
monly haematuria or blood at the meatus. 

The patient normally reports a history of a cracking or snapping sound during 
intercourse followed by pain and loss of their erection. Examination reveals swell- 
ing and bruising of the penis similar to an aubergine. The bruising may extend to the 
scrotum if buck’s fascia is breached. 

We recommend penile ultrasonography prior to surgical exploration. This con- 
firms the diagnosis as well as locating the fracture site which aids in deciding on the 
type of incision which should be performed. 


Surgical Management 


The gold standard treatment is surgical exploration and repair of the tunical tear and 
urethral injury if present. This avoids the long term consequences of conservative 
management which are erectile dysfunction and penile curvature. The incision is usu- 
ally a longitudinal peno-scrotal incision which has the advantage of possible distal or 
proximal extension if needed. Alternatives include a transverse peno-scrotal incision 
or a circumcoronal degloving incision. The latter is usually difficult as the tissue 
planes are distorted by haematoma from the injury and will require a circumcision. 
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Steps 

e A midline longitudinal raphe incision at the peno-scrotal junction. 

e Deepen the incision until the urethra and buck’s facia on either side are visual- 
ised. A haematoma will be observed with buck’s facia raised over the site of the 
tear. 

e Open Buck’s fascia and evacuate the haematoma. This should expose the defect 
in the underlying tunica albuginea. 

e Place two stay sutures at the edges of the fracture site. 

e Repair the tunica using 0-PDS, interrupted sutures. Ensure the knots are buried. 

e Re-enforce the repair by over-sewing with 3—0 vicryl continuous sutures. 

e Perform an artificial erection test to exclude other tunica defects. 

e Ifaurethral injury is suspected, flush betadine down the meatus as this will local- 
ise the site of the injury. This is commonly dorsal as this is the position of attach- 
ment to the corporal cavernosum. 

— The urethral may need to be mobilised at the level of the injury to allow access 
circumferentially. 
— The urethra is slooped to provide traction. 
— The urethra is repaired with interrupted sutures (4—0 monocry] or vicryl). We 
recommend securing the knots after all the sutures have been placed. 
— An interpositional dartos flap may be beneficial. 
e Close in many layers: 
— Buck’s fascia: 3-0 vicryl. 
— Dartos: 3-0 vicryl. 
— Skin: 4-0 vicry] rapide. 
e Post-operative care: 
— Compressive bandage for 24 h. 
— No sexual intercourse for 6 weeks. 
— Urethrogram if urethral injury. 


Outcomes 


The reported complication rate is 21% in men treated surgically compared with 
46% in those treated conservatively. The development of erectile dysfunction 
(1.94% vs. 22%), plaques (14% vs. 19%) and penile curvature (2.7% vs. 13%) are 
the most common complications reported. These are significantly more likely in 
men treated conservatively. 


Fournier’s Gangrene 
Clinical Assessment 


This is necrotising fasciitis of the skin of the external genitalia and perineum. It 
is life threatening with the infection of the skin, soft tissues and muscles 
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Table 6.1 Causes of Fournier’s gangrene Urethral instrumentation 
Prostatitis/biopsy l 
Epididymitis E 
Penile trauma, circumcision, penile prosthesis i 
Perianal abscess/fistula —— 
Rectal tumour/perforation 


typically with rapid progression and destruction of the fascial planes. The infec- 
tion is usually with both anaerobic and aerobic organisms which co-exist syner- 
gistically. The presence of anaerobic organisms is responsible for the 
characteristic mal-odour and the presence of gas gangrene on imaging. The 
common pathogens are streptococci, staphylococci, enterobacteria, anaerobes 
and fungi. The most commonly identifiable cause is trauma; other causes are 
listed in Table 6.1. 

The risk factors for Fournier’s include diabetes mellitus, alcohol abuse, immuno- 
suppression and older age. 

Initial symptoms and signs may be subtle with mild erythema and oedema. 
Pain out of proportion with the clinical signs should always raise the suspicion 
of this diagnosis and necessitates regular reviews at short intervals. As the con- 
dition worsens, there are signs of systemic SIRS, sepsis and septic shock. There 
is also rapid spreading of the erythema with areas of blistering, necrosis and 
crepitus. The patient’s condition may deteriorate to multi-organ failure over sev- 
eral hours. 

Imaging and endoscopic examination of the urethra, bladder and lower gastroin- 
testinal tract aids in locating a possible source of the infection. 


Surgical Management 


This should be a multi-disciplinary approach with the input from the microbiolo- 
gists, anaesthetist and intensive care physicians. The patient is usually unstable 
and requires prompt resuscitation with intravenous fluids, oxygen therapy and 
broad spectrum antibiotics. Once the patient is adequately resuscitated, they 
should have emergency surgical debridement of all affected tissues. The debride- 
ment should continue until there is bleeding from the tissue edges. A suprapubic 
catheter is often required to divert urine away from the wound; In addition a 
diverting colostomy may be required. Rarely the penis is involved and this should 
raise the suspicion of underlying penile cancer. The wound should be irrigated 
with betadine. The testis are usually not involved and may be sutured together and 
covered with gelonet dressing and blue gauze. We do not recommend burying the 
testis in the thigh as this make later reconstructive surgery difficult. The patient 
should be returned to theatre 24 h later for a second look and further debridement 
if required. A VAC dressing may be useful to accelerate wound healing. Once the 
patient has fully recovered, genital reconstruction may be performed using skin 
flaps or grafts. 
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Outcomes 


The mortality is estimated to be between 50% and 75%. Those affected may expect 
to require several trips to the operating theatre both to remove necrotic tissue as well 
as performing reconstructive surgery where appropriate. 


Conclusion 

These conditions are some of the commonest andrological emergencies which 
are likely to be encountered during a urology on call. Their rarity may produce 
some anxiety but a systematic approach to each is likely to produce good out- 
comes for the patient. However more in-depth management or follow-up may 
require input from either an Andrologist or plastic surgeon depending on local 
arrangements. 


Renal Transplant and Vascular 
Procedures 
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Ureteric Anastomoses 
Indications 


Ureteroneocystostomy (UNC) is the implantation of the ureter onto the bladder. The 
indications for this are: 


e Implantation of a donor ureter during renal allotransplantation 

e Re-implantation of the native ureter during renal autotransplantation (a treatment 
for complex renal artery aneurysm) 

e Re-implantation of the native or transplant ureter due to disease of the distal 
ureter (such as vesicoureteral reflux in native kidneys, or ureteric stenosis in 
transplant kidneys) 


Essential Anatomy 


The ureter has a segmental blood supply. The proximal ureter is supplied by the 
renal artery, the mid-ureter is supplied by the common iliac and gonadal arteries, 
and the distal ureter is supplied by the common and internal iliac arteries. Therefore 
during renal transplantation, only the proximal ureter will remain viable. The ureter 
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must therefore be cut to an appropriate length. Bleeding of the ureter is encouraging 
for adequate blood supply. Care must also be taken not to strip the ureter of its peri- 
ureteric tissues, as these contain small feeding vessels. 


Key Principles 


There are several methods to perform a UNC, but there are three generic principles 
of a ureteric anastomosis: 


. Adequate blood supply 
. Tension-free 

. Water-tight 

. Spatulation of the ureter 
. Ureteric stenting 


AWN Re 


The most common technique for ureteric anastomoses are the Lich-Gregoir [1] 
and modified Politano-Leadbetter. 


Instruments and Materials 


e Suture material: 4—0 PDS 


Lich-Gregoir Extravesical Ureteroneocystostomy 


The Lich-Gregoir extravesical ureteroneocystostomy, or modifications thereof, are 
most commonly used in renal transplantation. The Lich-Gregoir is also commonly 
used in the treatment of VUR because of its anti-reflux strategy. 

The ureter is spatulated for a length of 2 cm. The bladder is identified by filled it 
with saline mixed with betadine or methylene blue via a urinary catheter. It is wise 
to confirm the bladder with a 30 G needle and syringe. The site of the cystostomy is 
based on the lie of the kidney and the length of the ureter. The anastomosis must not 
be under tension, and you should bear in mind that the bladder wall will fall further 
into the pelvis when the bladder is empty. The detrusor muscle is then incised along 
a 3 cm length using diathermy, and secured with Babcock forceps. Care should be 
taken to avoid entering into the bladder mucosa at this stage. Once the detrusor has 
been swept laterally, the mucosa is then sharply incised to form a cystostomy. Most 
centres would advocate insertion of a JJ ureteric stent in order to avoid major uro- 
logical complications. The ureter is pulled down to engage the cystostomy. A con- 
tinuous 4-0 or 5-0 polydioxanone (PDS) suture is used to anastomose the ureter to 
the bladder. The ‘heel’ and the ‘toe’ of the ureter are sutured individually to the 
upper and lower ends of the bladder mucosa. Starting from the ‘heel’, apply 
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continuous sutures between ureter and bladder mucosa. This thread is then tied to 
the ‘toe’ suture. The anastomosis is then completed with continuous sutures from 
‘toe’ to ‘heel’. The detrusor muscle is closed over the ureter with interrupted PDS 
sutures to reduce the reflux of urine retrogradely. You may wish to test the anasto- 
mosis by refilling the bladder. Ureteric stents are typically removed cystoscopically 
6 weeks post-operatively. 


Modified Politano-Leadbetter Ureteroneocystostomy 


The bladder is first mobilised and the ureter is identified and transected. The proxi- 
mal ureter is spatulated for a length of 2 cm. The site of the cystostomy should be 
appropriate for the length of the ureter, bearing in mind that the bladder wall will 
fall further into the pelvis when the bladder is empty. The anastomosis must not be 
under tension. The bladder opened on its anterior surface, and the ureter tunnelled 
into the bladder superior and medial to the native ureteral orifice and towards the 
bladder neck. As a rough guide, the tunnel length should be three times the diameter 
of the ureter. Care should be taken to avoid placing the ureter to laterally as this 
often causes kinking of the ureter. Universal prophylactic ureteric stenting is 
recommended. 


Psoas Hitch 


As described above, the ureter must not be under tension following ureteric reim- 
plantation. Occasionally, the ureter may not be long enough to reach the bladder. 
This occurs either when the distal ureter has been excised in a native kidney, or the 
donor ureter is too short during a renal transplant. There are two techniques which 
can be used to abridge the distance between distal ureter and bladder: psoas hitch 
and boari flap. Psoas hitch may be sufficient in abridging the gap, but may be used 
in combination with a boari flap. 

The bladder is identified by filled it with saline mixed with betadine or methy- 
lene blue via a urinary catheter. The bladder is mobilised by developing the retropu- 
bic space (also known as Retzius’ space) and freeing the peritoneal attachments of 
the bladder with diathermy. The bladder is mobilised in order to reach superior to 
the iliac vessels. The contralateral superior vesicle artery can be ligated if extra 
length is required. The ipsilateral bladder dome is anchored to the psoas muscle 
with interrupted 4—0 PDS sutures. These sutures should avoid the genitofemoral 
nerve that runs along the anterior surface of the psoas muscle. 

The ipsilateral ureter is identified and mobilised proximally (safeguarding the 
blood supply within the ureteric adventitia). Once spatulated, the ureter can then be 
anastomosed to the superolateral aspect of the bladder using 4—0 or 5—0 PDS. The 
anastomosis can be tunnelled in the submucosal space (like the Lich-Gregoire ure- 
teroneocystostomy) in order to avoid vesico-ureteric reflux. 
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Boari Flap 


A Boari flap is formation of a conduit using the bladder walls. Almost always used 
in combination with a psoas hitch (see above). 

A ‘U’ shaped incision is made through the anterior and superior aspects of the blad- 
der wall in order to form a flap. The base of this flap should be wide so not to devitalise 
the blood supply of the tissue. The superior aspect of the flap will be used as the point to 
carry out the psoas hitch. As with psoas hitch alone, the bladder wall is anchored to the 
psoas muscle using interrupted 4-0 PDS—however, do not tied these immediately— 
leave these untied on Dunhill haemostats. A submucosal tunnel of 4-5 cm is developed 
using McIndoe scissors through which the ureter will be pulled through. From within 
the bladder, incise through the bladder mucosa into the tunnel that you have created, and 
cut out an oval that would accommodate the anastomosis. Pull the ureter through the 
tunnel. Using 4—0 or 5-0 PDS, anastomose the ureteric and bladder mucosa together 
using a continuous suture. A ureteric stent can be inserted at this point. You may now tie 
the anchoring sutures on the psoas muscle. The bladder is finally closed in two layers 
(mucosa followed by detrusor) using continuous 4—0 or 5—0 PDS sutures. Some sur- 
geons will also insert a cystostomy catheter which is passed through the anterior bladder 
wall and through the skin, to be removed post-operatively. 


Ureteric Stents 


Major ureteric complications (MUCs) occurs in approximately 7% following ure- 
teroneocystostomy [2], and these typically include urinary leak and/or ureteric ste- 
nosis with hydronephrosis. However, Cochraine reviews have shown that universal 
prophylactic ureteric stenting reduces the incidence of MUCs [3]. Therefore most 
centres have adopted the use of JJ stenting following ureteroneocystostomy to avoid 
MUCs. However, it has not been universally agreed when these stents should be 
removed. Our centre carries out cystoscopic removal of JJ stents 4-6 weeks 
post-operatively. 

MUCs can reveal themselves following removal of the ureteric stent. For this rea- 
son, some centres advocate post-stent removal graft ultrasonography (PSRGU) [4]. 


Transuretero-Ureterostomy 


Rarely, the mid ureter is diseased or injured requiring a transuretero-ureterostomy. 
Transuretero-ureterostomy is the mobilisation of the proximal end of the ureter. The 
ipsilateral ureter is then passed under the small howel mesentery, between the inferior 
mesenteric artery and the aorta, to the contralateral ureter. The ipsilateral ureter is 
spatulated and a ureterostomy is made on the medial aspect of the contralateral ureter. 
An end-to-side uretero-ureteral anastomosis is performed using continuous 5-0 PDS 
sutures. Where possible, a uretero-ureterostomy and transuretero-ureterostomy should 
be avoided if possible in place of ureteroneocystostomy, because the latter has fewer 
complications. 
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Approaches to the Renal Hilum 
Indications 


The renal hilum may be approached in two ways: trans-abdominal approach and 
retroperitoneal approach. Both approaches may be utilised in open surgery, laparo- 
scopic surgery and robotic surgery. 

The indications for using these approaches are: 


e Radical nephroureterectomy—treatment for urothelial tumours of the renal pel- 
vis or ureter 

e Donor nephrectomy—removal of a kidney from a healthy individual in order to 
donate to a patient in need of a kidney transplant. 

e Partial nephrectomy—treatment for tumour of the upper urinary tract, in bilateral 
kidneys, of a solitary kidney or in the presence of a poorly functioning contralat- 
eral kidney. 

e Pyeloplasty—treatment for ureteropelvic obstruction 


The indication of the operation changes the strategy. In a donor nephrectomy, the 
renal artery and vein should be preserved until the last manoeuvre. This is because 
the warm ischaemic time should be as short as possible (time from ligation of blood 
supply to the organ, to perfusion with cold fluid). In nephrectomy of a diseased 
kidney, the blood supply is ligated at the earliest convenience in order to avoid 
bleeding from the organ during the dissection. 


Essential Anatomy 


The kidneys lie in the retroperitoneum covered by Gerota’s fascia. This fascia also 
covers the adrenal gland, which sits cephalad to the kidney. The kidney gains its blood 
supply from the renal arteries. The renal arteries are paired branches arising from the 
abdominal aorta. The renal arteries carry up to a third of the cardiac output. The right 
renal artery is relatively longer than the left, as it passes across the midline, behind the 
inferior vena cava, into the right renal hilum. Fourty-two percent on patient have more 
than one renal artery supplying each kidney. There can be up to four renal arteries, of 
varying size, supplying each kidney. These additional arteries can be detected on con- 
trast-enhanced cross-sectional imaging, however small vessels may not be see. This is 
of importance when ligating the blood supply of the kidney during nephrectomy. In 
transplantation, these branches need to be anastomosed in the kidney recipient. 

The venous drainage of the kidneys is via the renal veins. The renal veins are 
paired tributaries arising from the inferior vena cava. The left renal vein is relatively 
longer than the left, as it passes across the midline, in front of the aorta, in the left 
renal hilum. A long left renal vein makes implantation of the left kidney technically 
easier, and is therefore preferentially used in a live donor renal transplant (unless 
there is unfavourable split renal function). There are also anatomical variations in 
the renal veins—there can be multiple renal veins of varying size. 
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Instruments and Materials 


e Harmonic®—ultrasonic cutting and cauterisation tool 
e Ligasure—electrothermal energy to ligate vessels <7 mm diameter 
e Vascular stapler—to ligate the renal artery, renal vein and ureter 


Open Nephrectomy: Retroperitoneal Approach 


Whilst most urological centres aim to carry out this procedure laparoscopically, 
there is always a risk of conversion. Surgical competence with the open procedure 
will always be needed. 

The left or right lateral position is adopted depending on which kidney is being 
removed (i.e. right lateral for a left nephrectomy). 

The incision begins at the tip of the 12th rib, and extends anteriorly towards the 
umbilicus, stopping at the lateral border of the rectus sheath. The wound is deep- 
ened through Scarpa’s fascia, external oblique muscle, internal oblique and trans- 
versus abdominus. The peritoneum will be encountered and should be swept 
medially in order to remain within the retroperitoneum. Breaches into the perito- 
neum should be repaired with 3-0 vicryl. The kidney and indeed the adrenal gland, 
is covered by Gerota’s fascia. A radical nephrectomy involves removing the kidney 
with its investing Gerota’s fascia and the ipsilateral adrenal gland. Below the lower 
pole of the kidney, the ureter should be identified as it runs anterior to psoas muscle. 
The other structure running in a similar fascion is the gonadal vein. The ureter ver- 
miculates and helps to differentiate it from the gonadal vein. The ureter is slung with 
nylon tape or alternative. The ureter should be mobilised down towards its insertion 
into the bladder. 

In live donor nephrectomy, the ureteric blood supply must be maintained. The 
ureter must therefore not be skeletonised of its periureteric tissues. In a radical 
nephrectomy, the specimen must include Gerota’s fascia, the ipsilateral adrenal 
gland and the proximal ureter. In live donor nephrectomy, Gerota’s fascia is incised 
and separated from the perinephric fat. 

Anteriorly, the renal vein is identified and mobilised. The left renal vein is mobil- 
ised to the point at which it lies anterior to the aorta. Tributaries of the left renal vein 
are the gonadal vein, lumbar vein (inferiorly) and the adrenal vein (superiorly) and 
these should all be ligated. The right renal veins is mobilised to the point at which it 
joins the inferior vena cava. The right renal vein is shorter and therefore good length 
is required if the kidney is for donation. 

Posterior to the vein is the renal artery, which is mobilised to the aorta. Once the 
surgeon is happy that the entire kidney is mobilised around the pedicle of the kidney, 
vascular staples are deployed on the renal artery (flush with the aorta) and the renal vein. 
This sequence avoids venous congestion of the organ if the vein was ligated first. The 
ureter is then also ligated with a staple gun. If the kidney is for a transplant recipient, the 
kidney is rapidly flushed with perfusion fluid (such as Soltran) and cooled to 4 °C. 

Once haemostasis has been achieved the abdominal wall is closed in layers. 
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Open Nephrectomy: Transabdominal Approach 


This approach is not commonly used due to the morbidity associated with the midline 
laparotomy. However, it is still adopted for patients with polycystic kidney disease. 
This is because the kidney is usually too large to remove using other methods. 

Midline laparotomy is performed in the usual fashion with the patient supine. 
The approach for a left and right open transabdominal nephrectomy is different. 

A left nephrectomy begins with mobilisation of the descending colon to the splenic 
flexure. The spleen usually needs to be mobilised in order to avoid injuring it. The 
colon is swept medially to gain access to the retroperitoneal space. Structures to be 
aware of include the spleen and the tail of the pancreas. The ureter and gonadal vein 
are identified as they ascend towards the kidney. The gonadal vein is dissected along 
its length as a guide to find the left renal vein. Once the renal vein is identified, the 
gonadal vein is ligated 2 cm from the renal vein. The gonadal vein stump acts as a 
handle to manipulate the renal vein without traumatising the intima of the renal vein. 
The left renal vein should be dissected towards the aorta. A lumbar vein (inferiorly) 
and adrenal vein (superiorly) will be encountered and are ligated. Posterior to the 
renal vein is the renal artery. This is mobilised from its surrounding tissue. The artery 
and the vein can then be ligated with a vascular stapler. Once the blood supply of the 
kidney is ligated, the kidney is dissected away from its surrounding tissues. The adre- 
nal gland is carefully separated away from the upper pole of the kidney. The dissection 
continues down to the ureter, to its insertion onto the bladder. The ureter is ligated and 
the entire kidney and ureter are delivered out of the abdomen. 

A right nephrectomy begins with mobilisation of the caecum and ascending colon 
to the hepatic flexure. The colon is swept medially to gain access to the retroperitoneal 
space. Structures to be aware of include the duodenum. The ureter is identified at the 
level of the pelvic brim and followed up to the lower pole of the kidney. The liver may 
need to be displaced cephalad with a liver retractor. The right renal vein is dissected 
towards the inferior vena cava. Caution getting around the renal vein as the artery lies 
posteriorly. The artery is mobilised from its surrounding tissue. The artery and the 
vein can then be ligated with a vascular stapler. Once the blood supply of the kidney 
is ligated, the kidney is dissected away from its surrounding tissues. The adrenal gland 
is carefully separated away from the upper pole of the kidney. The dissection contin- 
ues down to the ureter, to its insertion onto the bladder. The ureter is ligated and the 
entire kidney and ureter are delivered out of the abdomen. 

Once haemostasis is achieved a drain can be left in situ. En mass closure of mid- 
line laparotomy. 


Laparoscopic Transabdominal Nephrectomy 


The left or right lateral position is adopted depending on which kidney is being 
removed (ie. right lateral for a left nephrectomy). 

A number of incisions can be adopted to act as the exit point of the kidney once 
it is removed. Transverse pfannenstiel is recommended as it is associated with less 
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post-operative pain, good wound strength and good cosmetic outcomes (alternatives 
include upper or lower midline incision). This incision should be large enough to 
enable the surgeon to reach inside with her/his hand and retrieve the kidney (approx- 
imately 7 cm). In a hand-assisted laparoscopic nephrectomy, a hand port allows the 
surgeon to use her/his hand as the second instrument. This has been shown to reduce 
operative times. Hand-assisted laparoscopic nephrectomy is usually adopted during 
a right nephrectomy if the surgeon is right hand dominant (and vice-versa). 

The transverse pfannenstiel incision is placed 2-3 cm above the symphysis 
pubis. The subcutaneous layer is deepened using blunt dissection, and the fascial 
layer is incised using sharp dissection. The rectus sheath is separated from the rectus 
abdominus cranially and caudally using two fingers to depress the muscle, and a 
combination of sharp and blunt dissection. Rectus abdominus is split along its fibres 
to reveal the peritoneum (no posterior rectus sheet below the arcuate line). The peri- 
toneum is incised. The wound can be stretched to improve access. The handport is 
inserted through the layers of the wound, with care not to trap bowel between the 
port and the wound. Pneurmoperitunum can be established by passing the gas tube 
into the handport (12 mmHg). The remaining ports can be inserted under hand- 
assistance. Alternative port placement exist and should reflect the patient’s body 
habitus. 

The remaining part of the operating can either be performed completely laparo- 
scopically (both hands engaged in laparoscopic instruments) or hand-assisted (the 
non-dominant hand used through the handport). 

A left nephrectomy begins with mobilisation of the descending colon to the 
splenic flexure. The spleen usually needs to be mobilised in order to avoid injuring 
it. The colon is swept medially to gain access to the retroperitoneal space. The ureter 
and gonadal vein are identified at the level of the pelvic brim. An assisting grasper 
may be added to the left flank to elevate the kidney during the dissection. The 
gonadal vein is dissected along its length as a guide to find the left renal vein. An 
assisting grasper may be added at this point to elevate the kidney and stretch out the 
vessels to allow easier dissection. Once the renal vein is identified, the gonadal vein 
is ligated 2 cm from the renal vein. The gonadal vein stump acts as a handle to 
manipulate the renal vein without traumatising the intima of the renal vein. The left 
renal vein should be dissected towards the aorta. A lumbar vein (inferiorly) and 
adrenal vein (superiorly) will be encountered and are ligated. Posterior to the renal 
vein is the renal artery. This is mobilised from its surrounding tissue. The artery and 
the vein can then be ligated with a vascular stapler. Once the blood supply of the 
kidney is stopped the kidney is dissected away from its surrounding tissues. The 
dissection continues down to the ureter, to its insertion onto the bladder. The ureter 
is ligated and the entire kidney and ureter are delivered from the pfannenstiel 
incision. 

A right nephrectomy begins with mobilisation of the caecum and ascending 
colon to the hepatic flexure. The colon is swept medially to gain access to the retro- 
peritoneal space. Structures to be aware of include the duodenum. The ureter is 
identified at the level of the pelvic brim and followed up to the lower pole of the 
kidney. The liver may need to be displaced cephalad with a liver retractor. An 
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assisting grasper may be added to the right flank to elevate the kidney during the 
dissection. The right renal vein is dissected towards the inferior vena cava. Caution 
is needed dissecting behind renal vein as the artery lies posteriorly. The artery is 
mobilised from its surrounding tissue. The artery and the vein can then be ligated 
with a vascular stapler. Once the blood supply of the kidney is ligated, the kidney is 
dissected away from its surrounding tissues. The adrenal gland is carefully sepa- 
rated away from the upper pole of the kidney. The dissection continues down to the 
ureter, to its insertion onto the bladder. The ureter is ligated and the entire kidney 
and ureter are delivered out of the abdomen 
Once haemostasis is achieved, the pfannenstiel incision is closed in layers. 


Laparoscopic Retroperitoneal Nephrectomy 


The left or right lateral position is adopted depending on which kidney is being 
removed (i.e. right lateral for a left nephrectomy). 

Access to the retroperitoneum begins with a 10 mm incision at the tip of the 
11/12th rip. This wound is developed through the subcutaneous tissues and the 
muscles, which are gently split either side of the plane of dissection. The retro- 
peritoneal space is developed by introducing a balloon dissector and inflating it 
to 500-800 ml of air. The peritoneum must not be breached during this 
dissection. 

A second 10 mm port is inserted below the 12 rib. The space is insufflated with 
carbon dioxide to 15 mmHg. A third port (5 mm) is inserted lateral to the perito- 
neum in the mid-axillary line, under direct vision. 

The kidney and indeed the adrenal gland, is covered by Gerota’s fascia. 
Gerota’s fascia is opened and the renal artery and vein are identified. The left renal 
vein is mobilised to the point at which it lies anterior to the aorta. Tributaries of 
the left renal vein are the gonadal vein, lumbar vein (inferiorly) and the adrenal 
vein (superiorly) and these should all be ligated. The right renal veins is mobilised 
to the point at which it joins the inferior vena cava. Posterior to the vein is the 
renal artery, which is mobilised to the aorta. Vascular staples or clips are deployed 
on the renal artery (flush with the aorta) and the renal vein. This sequence avoids 
venous congestion of the organ if the vein was ligated first. Once the artery and 
vein have been ligated, and haemostasis has been achieved, Gerota’s fascia is 
separated from the peritoneum and will be included with the kidney in the speci- 
men. Key landmarks during this retroperitoneal dissection are the duodenum on 
the right, and the spleen and pancreatic tail on the left. Finally, inferior attach- 
ments, including the ureter are divided. Below the lower pole of the kidney, the 
ureter should be identified as it runs anterior to psoas muscle. The other structure 
running in a similar fashion is the gonadal vein. The ureter vermiculates and helps 
to differentiate it from the gonadal vein. The ureter is slung with nylon tape or 
alternative. The ureter should be mobilised down towards its insertion into the 
bladder. 
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Lymph Node Dissection 


Caval Thrombectomy 
A radical nephrectomy may need to be combined with a thrombectomy procedure 
of the inferior vena cava. This is because 5-10% of renal cell tumours extend into 
the inferior vena cava, with an associated thrombus. Thrombectomy is typically 
done first, followed by the nephrectomy. 

The thrombus is classified according to the length of its extension into the IVC) and 
the need for clamping the IVC, cardiopulmonary bypass or venovenous bypass [5]. 


Vascular Control in the Pelvis 
Indications 


The urological surgeon will encounter the need to gain control arteries and veins 
within the pelvis, as part of an elective procedure or as an emergency. Whilst spe- 
cialist vascular input is advised when operating near the iliac arteries and veins, the 
urological surgeon must be able to control unexpected bleeding due to inadvertent 
injury until help arrives. 

In renal transplantation, gaining control of the iliac arteries and veins is a funda- 
mental part of the operation. 


Essential Anatomy 


The aorta bificates into the right and left common iliac arteries at the level of T4 
vertebra. Teh median sacral artery is a posterior branch of the aorta that arises just 
before the bifurcation. Each common iliac artery runs inferiolaterally along the 
boarder of the psoas muscles. The common iliac arteries do not have any branches, 
until they bifurcate at the level of the pelvic brim, anterior to the sacroiliac joints. 
The ureter crosses anterior to the bifurcation of the common iliac artery—this is a 
key landmark. The bifurcation of the common iliac artery gives rise to the external 
and internal iliac arteries, each in turn giving rise to multiple other branches. 

The inferior vena cava is the largest vein in the body. At the level of L5 vertebra, it has 
two tributaries: the right and left common iliac veins, which in turn have two tributaries 
each: the internal and external iliac veins. Within the pelvis, the internal iliac vein has 
multiple tributaries which hug the posterior wall of the pelvis. Bleeding from these tribu- 
taries is very hard to control, as they are deep in the pelvis and can be hard to identify. 


Instruments and Materials 


e Right angle forceps 
e Vascular slings 
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e Vascular clamps 

e 11-bladed knife 

e Pott’s scissors 

e Vascular repair and anastomosis should be performed using prolene sutures only. 
These are typically double ended. Suture size is typically be 5—0 and 6-0, though 
smaller may sometimes be required. 


Vascular Dissection 


Dissection of blood vessels should ideally be performed using sharp dissection. 
Blunt dissection can result in avulsion of small vessels, resulting in bleeding. 
Diathermy is not advised near vessels as heat energy injures the tunica intima of 
arteries, resulting in thrombosis. 

Dissection of blood vessels should involved staying close vessels—this avoids 
injury to other structures, and allows the surgeon to use a bloodless plane that exists 
directly on the vessel. 

An important milestone during vascular dissection is gaining control of the blood 
vessel above and below the area of interest. Vascular control is gained by passing a 
sling around the vessel. A vascular sling is passed around the vessel, once or twice 
around, using a right angle forceps to gently dissect in the posterior plane of the 
blood vessel. When dissecting veins, look out for valves, as these usually indicate 
that there is a tributary joining the vein at that point. Once vascular slings have 
gained control of the vessel, these can be pulled on to stop the inflow of blood, or to 
allow a vascular clamp to be easily applied, if bleeding occurs. 


Arteriotomy and Venotomy 


Gaining access to the inside of a blood vessel may be required. Arteriotomy and 
venotomy is the process of creating a hole in the artery and vein, respectively. This 
should be performed only once the vessel has been dissected and vascular control 
and been gained above and below the arteriotomy/venotomy (see “Vascular 
Dissection” section). 

In addition to vascular slings, vascular clamps should be applied above and 
below. There are a number of vascular clamps, and the choice should depend on the 
shape and depth of the wound. The most commonly used vascular clamps for arter- 
ies and large veins are DeBakey and Satinsky clamps (pictured below). 

Small veins can be controlled with a tight sling or a bulldog vascular clamp. 

Once the clamps have been deployed above and below, an arteriotomy/venotomy 
can be performed. The incision is first made with an 11-bladed knife. The shape of 
the blade accommodates a stab-like incision. Care is made not to cause a through- 
and-through injury of the vessel, or to injury the tunica intima on the opposite side. 
The incision is then elongated with Pott’s scissors. 
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Closure of Arteriotomy or Venotomy 


A longitudinal incision of an artery can cause narrowing of the vessel, and so a 
transverse incision is preferred in many instances. However, if a longitudinal inci- 
sion is required, then it should be closed with a vein patch. A vein patch increases 
the diameter of the vessel at the level of the arteriotomy. Vein patches may either be 
autologous (from the patient), bovine or porcine (from cow or pig pericardium) or 
synthetic. Prolene is the suture material of choice as it is non-absorbable and mono- 
filament. Suture size is typically 5—0 or 6—0, but may require even smaller suture 
size such as 7—0+. 

In a simple closure, single ended prolene is required in a continuous suture. Care 
is given to involve the tunica intima in the stitch—intimal flaps occur due to injury 
and atherosclerosis, and can result in arterial dissection. 

When performing a vein patch, double ended prolene is required in order to pass 
the needle in-to-out on the artery at all times. An elliptical shaped vein patch is 
applied to the longitudinal arteriotomy. 

If the arteriotomy/venotomy is for a vascular anastomosis, then there is need for 
a vein patch. 

Once the vessel has been closed, the outflow of the vessel is released, to reveal 
back-bleeding. If the closure appears to be water-tight, the inflow of the vessel can 
be released. 

A small amount of bleeding is often seen, which should stop once platelets 
aggregate around the suture lines. 


Vascular Anastomosis 


Arteries and veins can be connected end-to-end, or end-to-side. Arteries and arteries 
are anastomosed in bypass surgery or in transplantation. Veins can often remain 
ligated in general surgery, however venous anastomosis is performed in organ trans- 
plantation. Veins are also connected to arteries in arteriovenous fistulae for access to 
haemodialysis. 

Double ended prolene is required so that one length is used for the back wall, and 
the other length for the front wall of the anastomosis. Continuous sutures are applied 
in order to oppose the two vessels, typically 1 mm apart. Once again, care is made 
to ensure the stitch has incorporated tunica of the arteries, thus avoiding intimal 
flaps and arterial dissection. 

Typically at least two prolene sutures are used (12 and 6 O’clock positions). 
Continuous sutures are applied and the lengths are tied to each other. 


Uncontrolled Bleeding 


In uncontrolled bleeding, either in trauma or inadvertent injury there are four key 
steps: 
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1. Access and exposure 
2. Temporary bleeding control 
3. Exploration 
4. Decision 
(a) Definitive repair 
(b) Damage control 


Gaining access and exposing the bleeding vessel is the first step. This involves 
optimising the overhead lights, guiding your assistant with suction and retraction, 
and increasing the skin incision if necessary. A head-down position allows displace- 
ment of the bowel out of the pelvis so that the site of the bleeding can be better seen. 
In laparoscopic and robotic surgery, increasing the pneumoperitoneum can also help 
reduce the volume of blood loss. 

Once exposure of the bleeding site has been achieved, temporary control of the 
bleeding should be gained by using direct pressure. If possible, vascular slings or 
clamps should be deployed. Gaining temporary control of bleeding in the pelvis is 
typically very challenging. Bleeding from internal iliac veins and their tributaries 
can often be difficult to identify. A Rampley sponge holder is good at placing direct 
pressure on these vessels, by compressing the veins against the sacrum. 

Once temporary control of bleeding has been gained, it is important to allow the 
anaesthetic team to give fluid, blood transfusions and gain haemodynamic stability 
at this point. 

Exploration involves dissecting above and below the bleeding in order to gain con- 
trol of the vessel’s inflow and outflow. Vascular control with slings and claps should 
then be gained. At this point a decision is needed as to whether the vessel should be 
ligated (sutures or cauterisation), or repaired (as per arteriotomy/venotomy closure). 

Leaving a Robinson drain (20—30F) in situ can act as an early warning system if 
bleeding occurs post-operatively. 
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Transurethral Resection of Bladder 
Tumours 


Tatenda Nzenza, Weranja Ranasinghe, and Peter Wong 


Indication 


Transurethral resection of bladder tumour (TURBT) is performed for diagnosis and 
treatment of bladder cancer. The objective when performing TURBT is to ascertain 
accurate histological diagnosis of the tumour (type, grade and stage), and to com- 
pletely resect non-muscle invasive tumours. It may also be used to debulk large 
tumours prior to radiotherapy and as a palliative measure for symptom control (e.g. 
bleeding). 


Preoperative Preparation 


Pre- operatively urine analysis should be performed on all patients and any positive 
urine cultures treated with the appropriate antibiotics. On induction, antibiotic pro- 
phylaxis is recommended according to the local guidelines such as aminoglycosides 
(gentamicin) or cephalosporins (cephazolin, ceftriaxone). 

Anticoagulants such as Warfarin, antiplatelet agents and the new orally active 
anticoagulants (NOACs) should be stopped pre operatively taking into account the 
half life of the medication according to the indication. Aspirin is generally contin- 
ued, but can be subject to the surgeon’s preference. Intra-operative TEDS or sequen- 
tial compression device are recommended for prophylaxis for thromboembolic 
events. 
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Informed consent should be obtained from the patient pre operatively, discussing 
the specific risks of the procedure which include bleeding, infection, TUR syn- 
drome (less likely during TURBT) and bladder perforation. It is generally recom- 
mended to have upper tract imaging to exclude the presence of hydronephrosis or 
tumour. The presence of hydronephrosis may be a clue to the presence of muscle 
invasive disease near the ureteric orifice for example. 


Anaesthetic 


Both spinal and general anaesthesia can be used for TURBT. However, spinal 
anaesthesia is less of an option for difficult resections such as lateral bladder wall 
resections where there may be need to paralyse the patient to negate the obturator 
reflex. In such cases, general anaesthesia with use of an endotracheal tube or LMA 
(Laryngeal mask airway) is favourable to allow the surgeon the option of temporary 
paralysis if needed. 


Positioning 


The patient is placed in the dorsal lithotomy position which allows the surgeon to 
adjust the legs as needed during the procedure. Care must be taken to ensure all 
pressure points are appropriately padded. The ideal height of the irrigation fluid is 
60 cm above the level of the pubic symphysis. 


Bimanual palpation 


It is essential that a bimanual palpation of the bladder is performed and documented 
before and after TURBT. Tumours that are palpable are likely invasive and if pal- 
pable after TURBT this suggests deep muscle invasion or extravesical invasion 
(pT3). Noting if a mass is mobile or fixed to the pelvis may give further prediction 
on the degree of difficulty a cystectomy may pose. 


Equipment (Figs. 8.1, 8.2, and 8.3) 


e Rigid cystoscope 

e Cystoscope sheath 

e Obturator 

e Bridge 

e Telescope — 30 degree and 70 degree 

e Resectoscope sheath (usually continuous flow) 
e Working element 

e Loop 
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Fig. 8.1 TURBT set up 


Light lead 


Fig. 8.2 Basic equipment for rigid cystoscopy 


e Roller ball 

e High frequency cable 

e Ellik’s evacuator or Toomey syringe 

e Glycine 1.5% in water (~200 mOsm/L) 
e Irrigation Tube 

e Camera and light lead 


Inspection 
e Bladder capacity and contour 


e Size and location of tumour 
e Identify the ureteric orifices and proximity to tumour 
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Fig. 8.3 Equipment for cold cup biopsy showing biopsy forceps and bugbee electrode 


Irrigation Fluid 
Ideal irrigation fluid 


e Translucent (to aid visibility) 

e Non conductor so as not to interfere with the diathermy current 

e Non haemolytic 

e Isotonic or Comparable osmolarity to serum so as to minimise absorption and 
resulting side effects 

e Non toxic 

e Affordable 

e Sterile 


Most commonly used fluid is Glycine 1.5% which has the following properties: 


e Hypotonic with respect to plasma, ~200mOsmol/L (normal serum osmolality is 
~290mOsmol/L) 

e Inhibitory amino acid 

e Non electrolyte solution 

e Neutral visual density 
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e Non haemolytic 
e Relatively affordable 


However, excessive absorption of glycine can result in TUR syndrome (dis- 
cussed in detail below). Thus in cases that require long resection time e.g. large 
prostate glands during TURP, electrolyte solutions like 0.9% normal saline can be 
used. 0.9% normal saline is minimally absorbed and offers a reduced risk of electro- 
lyte imbalances. 0.9% normal saline has an osmolality of 300 mOsmol/L (compared 
to 290mOsmol/L for plasma). Bipolar resection can be performed using 0.9% nor- 
mal saline and this helps eliminate the risk of TUR syndrome. (Monopolar is not 
compatible) 


Resection 


Careful endoscopic examination of the urethra is performed. A 70°cystoscope lens 
is used to carefully inspect all areas of the bladder. Care must be taken not to overfill 
the bladder. A continuous flow sheath can be used which helps maintain constant 
bladder volume and clear vision. 

Small tumours can be resected en bloc using an endoscopic biopsy forcep. 
However larger tumours should be resected using a diathermy loop. The base of the 
tumour should also be biopsied to obtain muscle in the specimen where possible. 
Care must be take to avoid diathermy artefact (caused by slow resection) at the base 
of the tumour specimen as this can affect the histopathological evaluation of the 
depth tumour infiltration or presence of muscle. Haemostasis must then be achieved 
and this can be with the aid of a roller ball diathermy. The chips are then evacuated 
using an Ellik evacuator. Alternatively, tumour chips may be caught with a dish and 
then passed through a sieve. 

The decision to leave a catheter at the end of the procedure may depend on the 
amount of tissue resected. Small resections may not necessarily require placing an 
indwelling catheter. 

A large bore three way catheter is then inserted and connected to the irrigation 
fluid to run continuous bladder irrigation. The irrigation fluid should then be changed 
to normal saline (from glycine). 


Tips 

Poor Vision 

Maintaining a clear visual field during TURBT can be challenging particularly 
with large tumours. Continuous flow irrigation can help achieve clear vision. This 


concept was first described by Iglesias in 1975 and it involves two concentric 
sheaths with the inflow through the central sheath and the outflow via the outer 
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sheath (reference). This system thus has the advantage of maintaining a constant 
bladder volume and avoids pressure build up in the bladder and a clear vision dur- 
ing TURBT. 


Diathermy Issues 
A sequential check-list should to performed to identify the cause of this. 


1. Check loop is not broken 

2. Make sure loop is properly connected 
3. Check diathermy connections 

4. Check the irrigation fluid 


Resecting at Difficult Place e.g. Dome or Diverticulum 


Some tumour can be very difficult to reach such as those located at the anterior wall, 
dome or within a bladder diverticulum. Techniques to aid resection in such situa- 
tions include partially filling the bladder, and applying suprapubic pressure to push 
the tumour closer to the loop. For tumours in a diverticulum, a cold cup biopsy 
forcep rather than a loop may be help prevent perforation of the bladder, as the 
diverticulum is thin and has no deep muscularis layer unlike the rest of the 
bladder. 


Large Bladder Tumour 


Resection of large bladder tumours are often challenging and need to be approached 
in a systematic manner. If the tumour is pedunculated, the aim should be to expose 
the stalk by resecting the fronds of the tumour which are hiding the stalk from view. 
Once the edge of the stalk is exposed, a roller ball electrode can be applied to coagu- 
late the main vessels to the stalk and achieve haemostasis or the stalk can be resected 
primarily to disrupt the blood supply to the tumour. Work can then be done around 
it to resect the rest of the tumour. A separate sample from the muscle in the base of 
the stalk is taken which will help determine the depth of invasion. After resection, a 
roller ball diathermy electrode is used to achieve haemostasis. Very large tumours 
may require more than one resection procedure. 


Obturator Kick/Reflex 


The Obturator nerve (L2, 3, 4) in the pelvis runs close to the inferolateral wall of the 
bladder particularly vulnerable when the bladder is distended. This makes resecting 
lateral wall tumours challenging. The obturator nerve can be stimulated by 
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electrical current eliciting the adductor muscle jerk reflex (“obturator kick”). This 
sudden kick can push the bladder wall towards the electrocautery blade resulting in 
bladder perforation. The following strategies can be employed to prevent the obtu- 
rator kick. 


. Do not overfill the bladder 

. Decrease the cutting current 

. Tapping activation of the cutting current (“Staccato”) 

. Use of bipolar 

. Neuromuscular blockade—regional Obturator nerve block 
. Muscle paralysis 
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Post-operative Intravesical Chemotherapy 


There is level 1 evidence showing that post-operative use of intravesical chemo- 
therapy e.g. mitomycin plays a role in delaying or preventing tumour recurrence. 
Intravesical chemotherapy reduces the recurrence rate by almost 40%. Both the 
American Urology Association (AUA) and European Association of Urology (EUA) 
guidelines recommend the use of post operative chemotherapy after TURBT for 
non-muscle invasive bladder cancer (NMIBC) [1, 2]. Despite these recommenda- 
tions, post operative chemotherapy is still somewhat underused. 


Complications 


1. Perforation 
Perforation of the bladder during TURBT is uncommon with an incidence of 
0.9-5%. The management depends on the location and extent. Small and extra- 
peritoneal perforations can be managed by leaving an indwelling catheter. On 
the other hand, intraperitoneal bladder perforations can be very serious and may 
require exploratory laparotomy via a small Pfannenstiel incision or a lower mid- 
line incision. This is to close the bladder, and assess for any bowel injury. 
2. Bleeding 
3. Erectile dysfunction (roughly 0.1% risk) 
4. TUR syndrome [rarer in TURBT compared to TURP 
TUR syndrome occurs as a result of absorption of large amounts of 1.5% 
glycine fluid (hypotonic with respect to plasma) classically during TURP with an 
incidence of 0.5—2%. This multi-factorial syndrome is caused by hyponatraemia, 
fluid overload and also from the effects of glycine toxicity. Symptoms include 
restlessness, confusion, bradycardia, signs of fluid overload, patients may report 
flashing lights due to the inhibitory effects of glycine on the retina and later 
symptoms include hypotension and coma. Pre-existing conditions such as hypo- 
natraemia should be identified and corrected prior to embarking on the resection. 
Longer resection time (>90 min) have been associated with an increased inci- 
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dence of TUR syndrome. Other suggested risk factors are the height of the irriga- 
tion fluid and the intravesical pressure. The use bipolar and normal saline 
irrigation can be a preventative strategy in high risk patients (e.g. large prostate 
glands undergoing TURP). Performing the procedure under spinal anaesthesia 
can also help better identify some of the signs and symptoms of TUR syndrome. 
The treatment for TUR syndrome is usually supportive management and also 
may include use of diuretics (Frusemide). More serious cases require HDU/ICU 
support. Care must be taken not to correct the hyponatraemia too quickly as this 
may in central pontine myelinolysis. 


Postoperative Management 


Continuous bladder irrigation is run until the urine is clear after which the indwell- 
ing catheter is removed. If ongoing bleeding, this can be initially managed on the 
ward by manual bladder washouts however if the bleeding persists, this may warrant 
a return to theatre. Bladder spasms can be a common complaint which can be man- 
aged by antispasmodics but care must be taken to exclude any other more serious 
causes of abdominal pain or distension especially bladder perforation. 
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Transrectal Ultrasound-Guided 
Transrectal and Transperineal 
Prostate Biopsy 


Helena Gresty and Kasra Saeb-Parsy 


TRUS guided prostate biopsy is the gold standard in the diagnosis of prostate can- 
cer. It was originally performed under ‘finger guidance’ alone but has evolved with 
the introduction of transrectal ultrasound imaging by Wantabe and colleagues in the 
1960s, sextant biopsy protocols by Hodge et al. in the 1980s and more recently 
fusion multiparametric MRI. 


Indications for Prostate Biopsy 


EAU and NICE guidelines recommend first prostate biopsy to be offered based on 
PSA level and DRE findings, taking into account the man’s co-morbities and age. 
Although cancer is generally regarded as unlikely if PSA is less than 4 ng/ml, stud- 
ies such as PCPT have shown an overall cancer burden of 15% in this group of men 
[1]. Many clinicians lower this threshold to 2.5 ng/ml and are mindful that high 
grade prostate cancer can occur with low PSA levels. 

Clinicians may use PSA velocity and density to further stratify risk, with a PSA 
velocity >0.75 ng/ml/year or a density <25% in those with a range 4—10 ng/ml war- 
ranting biopsy. Conversely, if the suspicion of prostate cancer is high with evidence 
of bone metastases, histological confirmation with biopsy is not necessary unless in 
trial settings. 
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Repeat biopsy is indicated in patients with a persistently high or rising PSA after 
initial negative biopsy, abnormal DRE, ASAP, extensive HGPIN or cell atypia adja- 
cent to HGPIN on previous biopsy. Those on an active surveillance protocol are 
usually offered re-biopsy at 12 months or if there is clinical concern about DRE, 
PSA or multiparametric MRI (Mp-MRI) findings. 

Although systematic transrectal TRUS guided biopsies remain the gold standard 
for diagnosis, transperineal template biopsy is used in many centres. Template biop- 
sies offer a higher diagnostic yield [2] increases core sampling and carries a smaller 
risk of sepsis. It offers improved scrutiny of the anterior gland and apex and is often 
favoured in active surveillance and focal therapy protocols. 


Multiparametric MRI and Fusion Biopsy 


The much anticipated PROMIS trial [3] was a multi centre paired cohort study of 
576 biopsy naive men with a suspicion of prostate cancer who underwent Mp-MRI 
followed by both TRUS and template biopsies. Mp-MRI had a sensitivity of 93% 
and a negative predictive value of 89% in detecting prostate cancer when template 
biopsy was used as the reference test. Indeed the authors suggest that if Mp-MRI 
were used as a triage test, one quarter of men may safely avoid prostate biopsy. 
TRUS biopsy was shown to be 96% specific but had a sensitivity of only 48%. Thus 
if TRUS were used alone in the diagnosis of prostate cancer over half of such men 
would be falsely reassured they did not have prostate cancer. 

A Danish population cohort study [4] of 27,181 men with initial benign TRUS 
showed a 14-year prostate cancer specific survival of 97%. Thus a small but appre- 
ciable number of men undergoing TRUS only as their detection method die from 
prostate cancer. 

Mp-MRI can be utilized to target sampling of suspicious lesions using MRI- 
fusion TRUS or template biopsies. The Pinto group [5] is one of several who have 
published encouraging detection rates of medium and high risk prostate cancer 
whilst decreasing the detection of low risk prostate cancer when using the targeted 
approach. However, the notion that targeted biopsy alone may safely replace sys- 
tematic biopsies remains contentious. 

Current EAU guidelines state it is too early to make recommendations on routine 
use of Mp-MRI pre biopsy. It sites only moderate inter-reader reproducibility and low 
specificity as limiting its use outside of ‘specialist’ centres. Current EAU guidelines 
recommend the use of Mp-MRI in the repeat biopsy and active surveillance setting. 


Contraindications, Consent and Complications 
Patients with uncorrected coagulopathy or severe immunosuppression or anorec- 


tal pathology such as AP resection are not candidates for transrectal biopsy route. 
Clopidogrel should be stopped 7-10 days prior to biopsy and INR should be less 
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than 1.5 for those on warfarin. Active UTI should be excluded prior to biopsy. 
The transperineal route may be an alternative in some patients. Informed consent 
should include the risk of infection (1/10), sepsis (1/50), blood in the urine, 
semen and stools with 1% needing admission for bleeding, vasovegal (1/20) uri- 
nary retention (1/100), and the possible need for further procedures. Transperineal 
biopsies carry a lower risk of sepsis (1/300) but up to 1/10 risk of urinary 
retention. 


Technique 
TRUS Transrectal Approach 


Antibiotic prophylaxis should be given according to local guidelines. The author 
favours a single dose oral quinolone as a broad spectrum agent given one hour prior 
to the procedure. Patients at additional risk of sepsis (recent UTI, travel, hospital 
admission, immunosupression) may require additional prophylaxis with a penicillin 
based agent and some centres give a course of antibiotics. 

The patient should lie in the left decubitus position with his knees brought to 90° 
toward the chest. A DRE examination serves to dilate the sphincter as well as char- 
acterize the prostate. 

A 6-7.5 MHz biplane side firing TRUS probe is prepared with an overlying con- 
dom, 18 G spring biopsy gun and lubricant and introduced gently into the rectum to 
the base of the bladder. 

Transverse and sagittal views are obtained of the prostate and volume recorded 
(anterior-posterior x transverse x superior inferior x 0.52). 

A periprostatic nerve block should be administered using 10 ml 1% lidocaine 
with a spinal needle through the biopsy port. This should be administered bilaterally 
in the fat plane between the seminal vesicle and the rectal wall as well as into the 
plane between the rectum and the apex. 

The probe is manipulated both clockwise and counterclockwise as well as 
directed up and down to facilitate access to the prostate ergonomically. An 
18 G Tru-Cut spring gun is used to obtain samples according to the chosen 
biopsy scheme. Sampling should be bilateral, from apex to base extending pos- 
teriolaterally in the peripheral gland (Fig. 9.1). EAU and NICE guidelines rec- 
ommend 10 to 12 cores with additional directed cores sampled from hypoechoic 
areas. 

Biopsy cores should be transferred into fixing solution and labeled with the 
patient details and core site. After obtaining a sample the needle should be washed 
in chlorhexidine and then saline before being handed back to the operator. 

In centres where MpMRI fusion biopsy is available, cores may be directed 
toward a target lesion using a similar technique. 

Following biopsy the probe should be removed and the patient observed for at 
least 30 min. 
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Fig. 9.1 Systematic 12 
core biopsy (base on top). 
From Prostate Cancer 
Diagnosis: PSA, Biopsy 
and Beyond edited by 

J. Stephen Jones 


Transperineal Template Approach 


Antibiotic prophylaxis should be administered as for the transrectal route. An alpha 
blocker prescribed 7—10 days prior to the procedure may minimize the risk of uri- 
nary retention and is used in the author’s institution. 

The patient should be under a general or spinal anaesthetic in the lithotomy posi- 
tion. The authors prefer the insert a 14Ch 2 way catheter to facilitate the identifica- 
tion of the urethra. The perineum should be exposed using tape such as ‘Mefix™’ 
across the base of the scrotum to the abdomen. 

A 6-7.5 MHz biplane end firing TRUS probe is prepared with an endocavity bal- 
loon with water and lubricant to facilitate transduction. The probe should be 
mounted and attached to the operating table and inserted into the rectum in the 
sagittal plane. The probe should be maneuvered so that it is central on the urethra 
and images from apex to base and the entire gland in the transverse plane. The 
biopsy grid should be imposed onto the US image for correlation with the 
template. 

The perineum should be then prepped and draped and the brachytherapy tem- 
plate attached to the mount. 

The operator should manipulate the probe clockwise and counterclockwise to 
ensure the biopsy gun is under direct vision at all times during sampling. 

The 18 G Tru-Cut needle is deployed through the template grid. The two main 
systems the author use are the sector biopsy system (Fig. 9.2) or modified Barzelle 
scheme of 20 regions (Fig. 9.3) with the basal and apical halves of the prostate 
sampled separately so long as the prostate is large enough. In the sector biopsy 
method a minimum of 24 samples are taken in six sectors. In prostates larger than 
50 ml, eight additional samples are taken from the mid zone from the base of the 
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Axial view 


8. Basal Sector 7. Basal Sector 


Coronal view 


Fig. 9.2 Ginsburg systemic zonal biopsy. Taken from [6] 


prostate [6]. More detailed and higher numbers of cores may be obtained for satura- 
tion biopsies or as part of localization of a lesion for focal therapy. 

The specimens should be handled as per the transrectal route. Once the proce- 
dure is complete, the catheter can be removed and the patient discharged home the 
same day. 
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Fig. 9.3 Modified Barzell’s zones, taken from [7] 
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Introduction 


Prostate brachytherapy is a very effective radiation-based treatment for localised 
prostate cancer. The aim is to deliver a high therapeutic dose of radiation to the 
prostate while minimising radiation exposure to the surrounding organs and thus 
limiting toxicity. Modern imaging techniques allow precise targeting of the prostate 
tissue and limit exposure to normal tissue. Prostate brachytherapy delivers the radia- 
tion dose directly into the target tissue without traversing skin and other structures, 
unlike external beam radiotherapy (EBRT). This targeted access is achieved by a 
template and image-guided approach delivered percutaneously through the perineum 
(Fig. 10.1). 

There are two types of brachytherapy: low dose-rate (LDR) and high dose-rate 
(HDR). LDR brachytherapy (LDR-BT) involves the permanent implantation of 
radioactive seeds through rigid needles into the prostate. The seeds release radiation 
over time at a rate < 2 Gy/h'. HDR brachytherapy (HDR-BT) delivers radiation by 
means of a radioactive source passing through catheters temporarily inserted into 
the prostate at a rate of >12 Gy/h [1]. 


! The Gray (symbol: Gy) is a derived unit of ionising radiation dose in the International System of 
Units (SI). It is defined as the absorption of one joule of radiation energy per kilogram of matter. 
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Fig. 10.1 Low dose rate 
brachytherapy patient 
set-up 


Historical Perspective 


Initially LDR-BT brachytherapy was delivered through an open suprapubic approach. 
Modern prostate brachytherapy was developed in Seattle in the 1980s when transrectal 
ultrasound (TRUS) probes enabled better visualisation of the prostate, improving the 
accuracy of the treatment and delivery of radiation by means of template-guided peri- 
neal access; the “Seattle” technique required two stages often performed under spinal 
or general anaesthetic [2]. The first stage involved a planning TRUS of the prostate 
from which the number of seeds was calculated and the seeds ordered from the manu- 
facturer. The second stage, typically several weeks later, involved the implantation of 
the seeds into the prostate using the co-ordinates previously calculated. One of the limi- 
tations of this treatment was the need for two separate stages, as on occasions the 
prostate shape or volume could change, especially if the patient had high-risk cancer 
and was also being treated by hormone therapy or EBRT. The original technique did 
not allow for the dose to be monitored and optimised during the procedure, known as 
real-time planning. There have been a number of technical approaches and modifica- 
tions of LDR-BT over the years seeking to improve clinical outcomes, dose delivery 
and distribution, convenience and optimisation of resources [3, 4]. The clinical team 
normally includes a radiation oncologist, a urologist and a radiation physicist. 

The first remotely controlled afterloaders to deliver HDR-BT were developed in 
the 1960s. The use of these machines eliminated staff exposure to high activity 
radionuclides and made possible the use of sources such as Iridium-192 (192Ir). 
The radioprotection and regulatory infrastructure required for HDR-BT is consider- 
able compared to that of LDR-BT. 
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Low Dose-Rate Brachytherapy Procedure 


LDR-BT involves permanent implantation of small titantum seeds (4.5 mm 
long x 0.8 mm diameter) containing the radionuclide Jodine-125 (125D, 
Palladium-103 (103Pd) or Cesium-131 (131Cs). The half-life of 125I, the most 
commonly used isotope, is approximately 60 days. Usually between 60 and 100 
iodine seeds are implanted to cover the prostate with a prescription dose of 145 Gy 
for monotherapy and 110 Gy when combined with EBRT. The majority of the bio- 
logically effective radiation from isotope decay is released in the first 3 months, 
although the effect on the prostate tissue and thereby the PSA response, occurs over 
a number of years. Seeds for implantation are available as either loose seeds or 
seeds embedded in bio-absorbable stranding material. The loose seeds enable more 
flexible positioning, but have a higher risk of migration both within and away from 
the gland. Stranded seeds are prevented from migration by the stranding material for 
the first weeks post-implant and then by a prostate tissue capsule [5, 6]. Stranded 
seeds also enable extension of the dose outside the prostate capsule in order to 
encompass extraprostatic extension [7]. 

The dosimetry planning and dose delivery is evaluated according to several 
parameters, most importantly the V100 (percentage of the prostate volume receiv- 
ing 100% of the prescribed dose) and D90 (radiation dose, in Gy, received by 90% 
of the prostate). The dose received by both urethra and rectum is also analysed to 
minimise toxicity. Post-implant dosimetry values have been correlated to long-term 
clinical outcomes, which is a unique feature of LDR-BT [8, 9]. 


4D LDR-BT 


The most recent technique, 4D Brachytherapy, allows the procedure to be performed 
in a single real-time planning procedure that lasts about 45 min. This approach 
requires a prior outpatient clinic-based TRUS to assess five key measurements of 
the prostate, which are used to calculate the number of seeds required for that spe- 
cific patient using a web-based nomogram. The technique uses a combination of 
stranded seeds implanted around the periphery of the prostate (thus avoiding migra- 
tion) followed by loose seeds implanted in the centre of the gland; as the seeds are 
implanted the treatment planning computer programme updates the dosimetry in 
real time to optimise dose coverage [10]. To evaluate the dose delivered and implant 
quality, patients have a post-implant CT scan immediately after the procedure. The 
procedure is usually performed as a day case, recovery time is short and normal 
activities resumed within a few days in most cases. 
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Follow-Up 


Post-brachytherapy follow-up involves serial PSA measurements. The down- 
ward trend of PSA values is gradual and may take between 1 and 5 years before 
PSA reaches its lowest level, called the PSA nadir. A biochemical recurrence of 
cancer is usually defined as a rise in PSA that greater than 2 ng/ml above the 
nadir. 

After LDR-BT approximately 20% of patients experience a PSA bounce. This is 
a transient increase in PSA typically 1.5—2 years after the implant. The exact cause 
of this phenomenon is unknown, but it seems to be more common in larger glands 
and younger patients. Awareness of this phenomenon is important as it can be con- 
founded with biochemical recurrence and therefore patients should be monitored 
closely, but mainly reassured. 

Rising PSA values should trigger investigations such as template biopsy, multi- 
parametric MRI or a PET-CT scan, to ascertain whether there is a local or distant 
recurrence. 


Complications 


In the immediate post-operative period, patients should be aware of the most com- 
mon side effects of BT due to prostate oedema and subsequently, radiation effects 
which may develop from 2 to 6 weeks after implantation: 


. Haematuria for 1-2 weeks 

. Haematospermia for up to a month 

. Bruising and pain in the perineum 

. Dysuria, urinary urgency, frequency and nocturia 

. Urinary retention requiring catheterisation (1.5-11%), due to swelling of the 
prostate; risk may be reduced by giving an alpha-blocker for the first few weeks 
after the treatment. 


AWN 


More rarely seeds may migrate into the bladder, which need to be removed by 
cystoscopy. Loose seeds can migrate into blood vessels and usually to the lung. For 
this reason the use of stranded seeds in the periphery of the prostate is commonly 
preferred [11]. 

EBRT is known to cause a small increase in the risk of secondary malignancies 
typically after 10 years of treatment. In prostate EBRT there is increased risk of 
bladder and rectal cancer by 1.9- and 2.2-fold, respectively, although the overall risk 
is still low. No consistent finding of an increased cancer risk has been identified in 
patients treated with LDR-BT, presumably due to better targeting of the radiation 
and relative sparing of the adjacent tissues [12]. 
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Clinical Indications for LDR-BT 


When considering the indications for prostate brachytherapy there are both onco- 
logical and urological factors to assess. 


Oncological Indications 


Patients suitable for LDR-BT monotherapy typically have either low or low- 
intermediate risk prostate cancer and usually treated with a LDR-BT implant to 
145 Gy. Those presenting with high-intermediate or high-risk disease are usually 
treated with brachytherapy in combination with androgen deprivation therapy 
(ADT) or ADT with a short course of EBRT respectively [13]. Cancer up to stage 
cT3a may be treated with combination treatment of hormone therapy (starting 
3 months before treatment and usually continuing for at least 3 months post- 
implant), EBRT (45 Gy) and LDR-BT (110 Gy). Patients presenting with cT3b 
disease involving the seminal vesicle are not ideally suited to LDR-BT as accurate 
placement of the seeds with the vesicles is not possible. ADT may also be used neo- 
adjuvantly to reduce the size of larger prostates (60-80 cm’). 


Urological Indications 


To minimise the most common post-brachytherapy side effect, a temporary worsen- 
ing in urinary obstructive and irritative symptoms (but not incontinence), patients 
should have a pre-treatment International Prostate Symptom Score (IPSS) below 
15, an un-obstructed flow rate and effective emptying of the bladder. Patients with 
small obstructive prostates may safely have a limited TURP ~3 months pre- 
treatment, to improve their symptoms and reduce post-treatment side effects [14]. 
Patients with prostate glands larger than 60 cm? may be difficult to implant as the 
pubic arch of the pelvis may prevent access of the needles into the antero-lateral part 
of the gland. In patients with glands between 60-80 cm? adequate size reduction to 
permit implantation is usually achieved with 3 month of neo-adjuvant ADT. 


Contraindications 
Relative contraindications: 


1. Previous radiotherapy 

2. Inflammatory bowel disease 

3. International Prostate Symptom Score (IPSS) >15 
4. Prostate volume > 60 cm? 
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Exclusion criteria: 


. Life expectancy of less than 10 years. 

. Absence of rectum precluding use of TRUS probe 

. Unacceptable operative risk 

. Poor anatomy that could lead to a suboptimal implant (e.g. a large or poorly 
healed defect from transurethral resection of the prostate (TURP), large median 
lobe, large gland size) 

. Pathologically positive lymph nodes 

. Significant obstructive uropathy 

. Distant metastases 

. Ataxia telangiectasia 


AUN- 
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Clinical Outcomes 
Oncological Outcomes 


Numerous studies have demonstrated excellent clinical results for patients treated 
by LDR-BT [15]. The Prostate Cancer Results Study Group was created to evaluate 
the comparative effectiveness of prostate cancer treatments [16]. The study out- 
comes suggested that, in terms of biochemical-free progression, brachytherapy pro- 
vides superior outcome in patients with low-risk disease. For intermediate-risk 
disease, the combination of EBRT and brachytherapy appears equivalent to brachy- 
therapy alone. For high-risk patients, combination therapies involving EBRT and 
brachytherapy with or without ADT appear superior to more localised treatments 
such LDR-BT alone, surgery alone or EBRT. 

As part of a recent UK Health Technology Assessment by Ramsay et al. [17] 
a meta-analysis was conducted that included over 26,000 patients. The 5-year fol- 
low-up rate of biochemical failure was lower for brachytherapy (7%) than for EBRT 
(13%; OR 0.46, 95% CI 0.32 to 0.67) or RP (11%; OR 0.35, 95% CI 0.21-0.56). 

There is strong evidence to support the use of LDR-BR in multimodality treat- 
ment of intermediate- and high-risk PCA. The ASCENDE- RT randomised trial 
reported on an analysis of survival endpoints comparing LDR-BT boost to a dose- 
escalated EBRT boost for high- and intermediate-risk prostate cancer [18]. 
Compared to 78 Gy EBRT, men randomized to LDR-BT boost were twice as likely 
to be free of biochemical failure at 6.5 years median follow-up. The 9-year BCRF 
was 83% in the LDR-BT cohort compared to 63% with EBRT boost. 

These results mirror those achievable with radical prostatectomy (RP) in low risk 
groups and better than RP in intermediate and high risk groups [16, 19, 20]. In most 
mature radical prostatectomy series there is a need for post-operative EBRT in 
20-30% of patients with positive surgical margins or at high risk of recurrence. 
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By contrast, in the authors’ experience of over 3500 patients treated with LDR-BT, 
<1% require subsequent radical prostatectomy as the risk of recurrence within the 
prostate alone is rare. 


Functional Outcomes 


Urinary Function 

Patients experience lower urinary tract symptoms (LUTS) most frequently three 
months after the implant that gradually subside over time until a return to baseline, 
typically 3 years post treatment (Fig. 10.2a). In the long term there is a risk of 
radiation-induced urethral stricture that may occur in up to 7% of patients, and is 
more common after EBRT + BT combination. Typically involving the bulbo- 
membranous urethra, it is normally detected 12-18 months after treatment [21]. 
Management is by urethral dilatation, followed by intermittent self-catherisation. 
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Fig. 10.2 Changes in post-implant toxicity/HRQoL scores relative to the pre-implant baseline 
values over a 36-month (mo) follow-up, all risk groups. For IPSS (a), HRQoL urinary (c) and 
bowel (d), shown are the mean and 95% confidence interval (CI). For HEF (b) shown are the per- 
centage of patients with an IEF score > 11 at baseline and each follow-up, i.e. with potency pre- 
served after implantation (data were obtained from the brachytherapy database at the Royal Surrey 
NHS Trust) 
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Post-brachytherapy incontinence is a late occurring complication that has been 
reported in modern series in 2—4% of patients and is mainly related to pre- or post- 
treatment TURP [22, 23]. 


Erectile Function 

Assessment of erectile function is investigated by validated questionnaires such as 
EPIC? or IEF’. Patients respond at baseline and at intervals after treatment. Potency 
preservation after brachytherapy is age-dependent, with potency preservation rates 
5 years after LDR-BT of 87.6% for men younger than 60, 68.0% for age 60-70, and 
42.2% for men older than 70. Diminished pre-treatment erectile function and the 
use of combination therapy with EBRT and/or ADT increases erectile dysfunction 
following brachytherapy [24]. Figure 10.2b shows authors’ data of all risk groups, 
ages and all treatment combinations. When comparing potency preservation with 
other treatment modalities Ramsay et al. [17] found a trend towards lower erectile 
dysfunction rates for brachytherapy than for EBRT or RP and this reached statistical 
significance at 3 years after treatment (60% BT vs. 81% for EBRT and 88% for RP). 


Bowel Function 

Acute rectal symptoms are mild and uncommon after brachytherapy. Late rectal 
bleeding may occur in up to 30% of patients and is usually clinically insignificant 
[25]. In the author’s experience, 5 years after treatment, 51.7% and 45.4% of 
patients, respectively, had normal or mild bowel symptoms as indicated by the 
EORTC QLQ-C30/PR25 questionnaire*. Moderate bowel symptoms were reported 
by 2.9% of respondents; none reported severe symptoms [26]. 


Health Related Quality of Life 

Health-related quality of life (HRQoL) outcomes are important when considering 
treatments for prostate cancer. In the authors’ experience LDR-BT HRQoL urinary 
function scores gradually return to baseline at 36 months (Fig. 10.2c, d). 

Five years after RP, EBRT or BT for localised low or intermediate risk prostate 
cancer, Ferrer et al. measured HRQoL by the EPIC questionnaire, with urinary 
irritative-obstructive, incontinence, bowel, sexual, and hormonal scores [27]. 
Brachytherapy was found to be the treatment causing the least impact on HRQoL 
except for moderate urinary irritative-obstructive symptoms. Similar findings were 
reported by Malcolm et al. [28] in a study of sequential HRQoL assessments at a 
mean follow up of 24 months. Brachytherapy and cryotherapy were associated with 
higher urinary function and bother scores compared to open radical prostatectomy 
and robotic prostatectomy. Brachytherapy was associated with higher sexual func- 
tion and bother scores compared to open radical prostatectomy, robotic assisted 
laparoscopic radical prostatectomy and cryotherapy. 


? EPIC = Expanded Prostate Cancer Index Composite. 
3 IEF = International Index of Erectile Function questionnaire. 


+The EORTC QLQ-C30/PR 25 is a questionnaire developed to assess the quality of life of prostate 
cancer patients that includes a specific section to investigate bowel symptoms 
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High Dose Rate Prostate Brachytherapy Procedure 


Due to the high activity of the 192Ir source, the HDR implant is temporary in nature 
and may need to be repeated a number of times and commonly used in combination 
with a course of EBRT. Typically 10-14 treatment catheters are inserted into the 
prostate with TRUS guidance under general or spinal anaesthetic. A radiopaque 
urethral catheter is inserted as well as a rectal catheter to enable injection of con- 
trast. Once the catheters have been inserted the patient may have a CT scan to evalu- 
ate the positioning of the treatment catheters in relation to the prostate and 
surrounding structures for planning purposes. Alternatively the treatment can be 
planned by ultrasound. The after-loading device places the 192Ir source at a pre- 
programmed series of source positions with millimetre accuracy. The dose distribu- 
tion can be optimised by adjusting the dwell time of the source, mounted at the end 
of a stainless steel drive wire. The catheters may be left in place for several hours 
and the procedure repeated between two and four times according to individual 
institutional treatment protocols [29]. The procedure has mainly been performed in 
patients with intermediate and high-risk prostate cancer delivered as a boost in com- 
bination with EBRT treatment. 

Pre-treatment assessment and risk assignment is similar for HDR as for 
LDR. However HDR + EBRT combination therapy can be offered to high-risk 
patients with up to stage T3b, any Gleason score and any PSA value [30]. There are 
currently no generally agreed optimal treatment protocols or treatment dose regimes 
(Table 10.1), but studies are looking to utilise one rather than several treatment ses- 
sions without the need for neo-adjuvant EBRT [30]. 


HDR Monotherapy 


A series of recent publications have advocated the use of HDR as monotherapy with 
varying dose schedules [31]. 


e 34 Gy in four fractions. 

e 36-38 Gy in four fractions. 
e 31.5 Gy in three fractions. 
e 26 Gy in two fractions. 


Long-term outcome data are not yet available from these patient cohorts and it is 
recommended that this treatment not be undertaken outside a formal study [30]. 


Table 10.1 Schedules for combined HDR/EBRT from Hoskin et al. [30] 


EBRT | HDR boost 

45 Gy in 25 fractions over 5 weeks _| 15 Gy in three fractions 
46 Gy in 25 fractions over 4.5 weeks 11-22 Gy in two fractions 
35.7 Gy in 25 fractions over 2.5 weeks | 12-15 Gy in one fraction 


37.5 Gy in 25 fractions over 3 weeks 
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HDR-BT Oncological Outcomes 


In a randomised trial Hoskin et al. demonstrated a substantial increase in biochemi- 
cal relapse-free survival, reduced acute morbidity without increase in severe late 
toxicity. HDR brachytherapy combined with EBRT effectively achieved dose esca- 
lation in the radical radiotherapy of intermediate and high-risk localised prostate 
cancer [32] 


Focal Treatment 


With the objective of reducing treatment-related toxicity, LDR brachytherapy tech- 
niques are being evaluated in clinical trials as a focal treatment for prostate cancer 
[33]. This can be done by treating half the prostate (hemi-ablation) [34] or only 
focal areas of significant cancer, relying on diagnosis by multiparametric MRI and 
targeted biopsies [35]. Initial results are promising, but longer follow-up is needed 
to know if this is a suitable option. 


Salvage Treatment 


LDR-BT and HDR-BT have both been used in small series as salvage treatment for 
recurrent cancer following EBRT [36]. Although cancer control reaches good stan- 
dards, the genitourinary and gastrointestinal morbidity is high, with the risk of 
symptomatic urethral strictures being as high as 71% after HDR-BT [31]. There are 
some anecdotic reports of LDR-BT of the prostatic bed following RP, but evidence 
is scarce [37]. 


Summary 


Prostate brachytherapy is a very effective way to deliver a highly conformal dose of 
radiation to the prostate to treat cancer whilst minimising treatment related toxicity. 
When used alone or with hormone therapy and/or EBRT, excellent oncological and 
functional outcomes can be achieved. The treatment is well tolerated by patients and 
has little impact on health-related quality of life in the long term. 
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Transurethral Resection of the Prostate 1 1 
and Other Techniques in BPH 


David Dryhurst and Gordon Muir 


Introduction 


The introduction of lasers to urological surgical practice has resulted in significant 
improvements in patient care. This has been demonstrated in the management of 
stones and also in the treatment of prostatic disease. Urology is a rapidly evolving 
specialty and laser surgery is at the forefront. Laser surgery for bladder outflow 
obstruction can offer significant benefits to the patient and to the hospital whilst 
offering similar or superior outcomes to TURP or open prostatectomy. 

Lasers have been used to perform bladder neck surgery since the 1980s and 
gained popularity in the 1990s. They rely on the delivery of light energy to the tissue 
resulting in absorption by the tissue, transformation into heat, protein denaturation, 
vascular shrinkage, cellular dehydration and eventually tissue vaporisation at 300° 
centigrade. The primary effect used in prostate and bladder neck surgery is the ther- 
mal effect, rather than the other effects (mechanical, photochemical and tissue 
welding). Different lasers have differing tissue effects, and this can also vary with 
the power and energy concentration. 

Lasers maintain a number of advantages over previous transurethral electrosur- 
gery namely, less bleeding, lower irrigation absorbtion, the use of saline irrigation 
rather than glycine and a much shorter period without a catheter post operatively (or 
indeed no catheter). These factors allow some laser operations to be performed 
within a day case setting. These significant advantages mean that the surgery carries 
a lower risk in terms of morbidity and mortality when compared to TURP. Patients 
who may otherwise have been deemed too unfit for standard TUR surgery may also 
now be considered as suitable candidates for surgery. 
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Long term catheterisation causes significant morbidity and the ability to operate 
on a population of catheterised men who were previously considered unsuitable for 
surgical intervention may have an important impact in the reduction of this catheter 
related morbidity. 

In a health care system such as the National Health Service (NHS) where major 
financial restraints exist, day surgery offers major cost saving benefits. Most 
patients undergoing elective TURP surgery undergo their operations as an inpa- 
tient and will spend two to three nights in hospital—for retention patient stays 
may be longer. In contrast, laser surgery offers a day surgery or overnight experi- 
ence and can often offer transient post operative catheterisation or a shorter post 
operative period with a catheter with a trial without catheter (TWOC) as an 
outpatient. 


History 


The laser was developed in the mid twentieth century, the first laser built by 
Theodore H. Maiman at Hughes research lab in 1960. Charles Townes at Columbia 
University developed the maser, the precursor to the laser. Townes and Bell pub- 
lished a key theoretical paper in 1958 and Maiman published his paper describing 
the operation of the first laser. 

“Laser” is an acronym, ‘light amplification by stimulated emission of 
radiation’. 

The first medical use of lasers was in 1963 by Leon Goldman, a dermatologist in 
the U.S. He used the laser to treat skin conditions, including melanoma as well as 
pioneering its use for tattoo removal. 

The removal of prostatic tissue using lasers was originally described in 1986 but 
it was not until 1990 that the introduction of a side-firing Nd-YAG laser 
(neodymium-doped yttrium aluminium garnet; Nd:Y3A1;O,2) led to more wide- 
spread use of the laser in the treatment of bladder outflow obstruction. 


Physics 


Lasers rely on the principle of ‘stimulated emission’ first proposed by Einstein in 
1917. This is the idea that a photon of a specific frequency can interact with an 
atomic electron and cause it to drop to a lower energy level. The energy released 
by this electron goes on to released. The liberated energy transfers to the electro- 
magnetic field, creating a new photon with a phase, frequency, polarisation, and 
direction of travel that are all identical to the photons of the incident wave. In 
normal media at thermal equilibrium, absorption exceeds stimulated emission 
because there are more electrons in the lower energy states than in the higher 
energy states. However, when a population inversion is present the rate of stimu- 
lated emission exceeds that of absorption, and a net optical amplification can be 
achieved. Such a gain medium, along with an optical resonator, is at the heart of a 
laser or maser. 
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Laser Components and Terminology 


A laser requires a resonant optical cavity, a laser gain medium e.g. Nd:YAG and a 
pump source. 

The medium exists between two mirrors to allow light amplification to occur. Once 
excited by the pumping mechanism that supplies energy then population inversion 
occurs. Photon emission occurs and light travels in all directions within the laser cavity. 

Light directed perfectly parallel is reflected back and forth between the mirrors 
leading to photon amplification. The mirror at one end has a small aperture through 
which the amplified light exits as a laser beam. 

The physical properties of a laser can be described using the terms energy, power, 
fluency and irradiance. 


Laser terminology 


Energy The amount of work accomplished in Joules (J) 


Power The rate of energy expenditure Joules per second or Watts 


Power density/fluency/irradiance | The amount of energy delivered per unit area (J/cm 
squared). The intensity of the laser 


A laser is essentially an optical amplifier, a device that strengthens lightwaves. 
The salient feature of the process of amplification makes light that is well defined 
and reproducible. 

The laser energy is passed through a fibre and directed at the prostate tissue 
through an irrigating cystoscope. 


Early Laser Operations 


VLAP (Visual Laser Ablation of prostatic tissue) utilised the Nd-YAG laser to pros- 
tatic tissue in a non-contact method, penetrating up to about 10 mm and creating an 
area of coagulative necrosis. Although relatively straightforward to learn the patients 
required prolonged catheterisation post operatively, up to 3 months in 30% of cases. 


Contact Nd-YAG Surgery 


A contact method of using the Nd-YAG laser. Laser energy is converted to heat 
leading to tissue vaporisation and immediate cavity creation. It allows early catheter 
removal with fewer LUTS but it is not as good in terms of haemostasis and because 
it relies on a ‘painting’ pattern of operating it is not as suitable for larger prostates. 


Interstitial Laser Coagulation 


The laser fibres placed are in the prostate adenoma. The idea was to preserve the 
prostatic urethra. It can be performed either transurethrally (cystoscopically) or 
perineally. Coagulation necrosis of the adenoma leads to tissue atrophy but the 
patient often requires prolonged catheterisation. 
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Green Light PVP 


GreenLight XPS uses a shorter wavelength (532 nm) compared with other laser 
systems—thus the light is visible: it is more easily absorbed by oxyhemoglobin 
(blood and tissue) and as a result ‘vaporises’ the tissue. The XPS system fibre is 
cooled with saline to minimise fibre damage and maintain performance. 

Initially released in 2005 with a 80 W system this was upgraded to a 120 W sys- 
tem and in 2010 a 180 W system. 

The GOLIATH study, a European multi centre, randomised study of laser vapori- 
sation versus TURP for BPH showed that the outcome of XPS GreenLight vaporisa- 
tion is comparable with transurethral resection of the prostate (TURP). 

It demonstrated no difference between laser vaporisation versus TURP for uri- 
nary outcomes, a shorter hospital stay, shorter catheterisation time, fewer re- 
operations and a faster return to stable health. Interestingly, the study also failed to 
demonstrate any difference for any outcome between monopolar and bipolar TURP. 


HoLRP/HoLEP 


Holmium Laser resection of prostate and Holmium Laser Enucleation of the Prostate use 
a holmium laser performed with a modified continuous flow resectoscope with a circular 
fibre guide in the tip of the scope. An end firing fibre is used as precise cutting instrument 
to resect large pieces of prostate. After a bladder neck incision the median and lateral 
lobes are undermined, peeled off the prostate capsule in a retrograde manner. 

The intact prostate lobes are completely detached with the holmium laser and 
passed into the bladder where they are morcellated with a specially designed 
mechanical morcellator used for evacuation. 

Advantages of HoLEP include its suitability for very large prostates. It immedi- 
ately creates a large cavity by removing tissue and rapidly seals blood vessels. As a 
consequence it is a relatively bloodless operation with less tur syndrome, lower 
transfusion rates, a shorter hospital stay and a shorter period of catheterisation. 
Compared to TURP or open prostatectomy tissue is available for histology. It has a 
similar efficacy to TURP. 

Some authorities believe HoLEP is a technically difficult operation to learn 
requiring longer procedure times particularly for larger prostates. 


‘TURP | HoLEP | Greenlight 

Histology available | Histology available | Histology not routinely available 
2-3 night stay l i 1-2 night stay | Day case 
Catheter 2-3 days | Short term catheter 1-2 days | No catheter or short term catheter 


Safety Within the Operating Theatre 


This is a lengthy subject beyond the scope of this chapter. Suffice to say that there 
should be a designated laser safety officer responsible for the management of risks 
and the enforcement of compliance. Staff within the operating room should be 
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appropriately trained in laser safety. The patient and all staff within the operating 
room must wear the correct protective goggles during the procedure. The operating 
room should be locked with appropriate signs stating that a medical laser is in use. 
Any windows within the operating room must be covered with black out blinds. 


The Procedure 


The consented, anaesthetised patient is placed in lithotomy position cleaned and 
draped. Standard antibiotic prophylaxis is given. 

The cystoscope is passed the prostate and bladder neck assessed and a cystos- 
copy performed. 


Green Light PVP 


The laser fibre is passed via the scope and under direct vision vaporisation com- 
mences, initially at low power. The fibre is maintained in close proximity to the 
prostate (but not actually touching it) and a sweeping motion is used in an arc along 
the length of the prostate. The idea is to open up the occlusive gland around the 
lateral lobes and to create sufficient space to allow adequate irrigation to maintain 
good vision. 

Power is then increased and vaporisation continues until a satisfactory cavity 
is created. Attention is then focussed on the bladder neck and this is opened up 
with vaporisation. Some pressure from the cystoscope can also be helpful at this 
stage. 

Any large bleeding vessels are coagulated with spot vaporisation. When a satis- 
factory cavity has been created and good haemostasis achieved, the patient returns 
to recovery with a 2-way catheter in place. When the urine is clear the catheter is 
removed and the patient discharged. If the patient had a catheter in pre-operatively 
(or if the operation was performed late in the day) the patient may be discharged 
with a catheter and a trial without catheter scheduled as an outpatient a couple of 
days after the operation. 


Equipment 
Laser generator 


Laser fibres i i 
Morcellator (For HoLEP) 


In Summary 


The “gold standard” operation for patients with bladder outflow obstruction has 
been for many years TURP. This is well proven operation which has an excellent 
outcome in terms of improvement of symptoms however it carries a significant mor- 
tality and morbidity. Moreover it can be a tricky operation to master and is per- 
formed as an inpatient operation. 
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Laser surgery now offers similar outcomes to TURP whilst reducing the risks 
associated with it and maybe performed as a day case. Both GreenLight and HoOLEP 
are mature operations with slightly different indications and considerable crossover. 
Both offer reduced bleeding and hospital stay, and a shorter period without catheter. 
GreenLight laser compared to TURP offers a faster return to stable health and fewer 
30 day re-operations. HoLEP in expert hands is equivalent to open prostatectomy. 
Patients who traditionally could not be managed with TURP can nearly always be 
offered laser prostatectomy with excellent safety and outcomes. 


Minimally Invasive Non-ablative 1 2 
Treatments for LUTS 


David Dryhurst and Gordon Muir 


Prostatic stents have been an established part of the urological armamentarium since 
the 1980s and are available in a variety of forms. First described by Fabian in 1980 
[1], the ‘urological spiral’ was seen as a means by which a patient unfit for surgery 
could be free of his urethral catheter. Indeed Fabian also discussed the possibility 
that the spiral could be treated with radioactive material to manage patients with 
prostate cancer. Advances in bladder neck surgery, particularly GreenLight PVP 
mean that men with multiple significant co-morbidities, previously deemed unfit 
and unsuitable for conventional TURP are now being successfully surgically man- 
aged. Thus it seems likely that the use of prostatic stents in this population has 
declined. We could find no public data on this. Sadly little high quality evidence 
exists for these devices as most publications have been on limited case series, pos- 
sibly due to relatively small companies without large research budgets developing 
and distributing the devices. 

A number of other implantable surgical devices or minimally invasive proce- 
dures exist and are available for men with LUTS. Some of these avoid the signifi- 
cant side effects of dry orgasm and erectile dysfunction: all can be offered to the 
patient in a day surgery setting, or indeed some in an outpatient or office setting. 
These devices and procedures offer the option of a minimally invasive procedure to 
improve the patient’s symptoms rather than ongoing treatment with medication. 
Consequently, they have the potential of avoiding both the side effects of medica- 
tion as well as avoiding the permanent sequelae associated with TURP. These newer 
treatments such as UroLift or iTind have an obvious appeal to sexually active men. 
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UroLift 


UroLift is performed in a day case setting. The procedure involves using a rigid 
cystoscope to position an average of four implants (tensioned monofilament sutures, 
anchored with a metallic tab on the prostate capsule) which are placed under direct 
vision in the prostatic urethra. These sutures compress the enlarged prostate, open 
up the prostatic urethra and improve the patients symptoms. 

As a guide, between two and four implants are generally used but this is depen- 
dent on the appearance during the procedure. 

UroLift offers the advantage of being able to be performed in a day case setting, 
usually without any post-procedure catheter and there is no loss of erectile or ejacu- 
latory function associated with the procedure. 

Patients suitable for UroLift are those without an obstructing middle lobe and 
with a prostate volume of less than 100 ml. As part of the pre-operative evaluation, 
prospective patients should undergo transrectal ultrasound of the prostate to assess 
their prostate volume and flexible cystoscopy to assess the anatomy of the middle 
lobe. 

The 5 year concluding data from the largest, longest, prospective, randomised 
study of the prostatic lift procedure (PUL) indicates that symptom relief and quality 
of life improvements can be durably sustained to 5 years. In addition sexual func- 
tion is preserved in terms of erection and ejaculation. 


iTIND 


This is a Temporarily Implantable Nitinol Device implanted cystoscopically and 
then removed after 5-7 days. It is marketed as being a suitable treatment for men 
with moderate to severe symptoms of BPE and like UroLift it has no significant 
adverse effect on sexual function. 

The iTIND device is implanted cystoscopically under light sedation or general 
anaesthetic as a day case procedure using a flexible or rigid cystoscope. The implant 
is placed in a folded configuration and then over the course of the time that it is in 
place, it expands and exerts pressure at three points, 12, 5 and 7 o’clock within the 
prostatic urethra and bladder neck. The patient is then sent home with the implant in 
place and the device is removed after 5-7 days as an outpatient with a flexible silicon 
catheter. The idea is that as a result of ischaemia and necrosis the newly formed 
longitudinal channels improve bladder emptying. Whilst in place the patient may 
experience perineal discomfort and light haematuria together with some irritative 
symptoms. Functional results have demonstrated improvement in patient QoL. 


Prostatic Stents 
Prostatic stents can be temporary or permanent although perhaps these terms should 


be substituted with short term and longer term. Most implants can be successfully 
removed from the human body, some prostatic stents are easier to remove than 
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others and hence their removal is associated with less morbidity. Prostatic stents can 
be used both diagnostically and therapeutically. Historically prostatic urethral stents 
have been used on older men with multiple co-morbidities previously deemed too 
unfit to undergo TURP as an alternative to long term catheterisation. They have the 
disadvantage of migration and thus may cause urinary incontinence if they slip 
down into the sphincter mechanism. Additionally they can become encrusted and 
infected and can cause chronic pain. 

Ease of stent removal in a population with multiple co-morbidities is of crucial 
importance. Older epithelializing stents which have become encrusted and causing 
complications have historically often been difficult to remove. This has sometimes 
necessitated exactly the TUR surgery that was originally trying to be avoided. 
Prostatic urethral stents can be useful in preventing retention, for example in men 
with prostatic swelling after brachytherapy or to help in the diagnosis of LUTS and 
assessing the likely response to bladder neck surgery. 

The term ‘permanent’ in this context can be taken to mean an epithelializing 
stent such as the UroLume in which the tubular mesh structure of the stent is 
designed to become incorporated into the urethra. The Memokath prostate stent is 
designed for long term use but should not become epithelialized. These are thermo- 
expandable manufactured from a nickel-titanium alloy. It has a “shape memory’ and 
when inserted in the correct position and flushed with warm water at 55—65 degrees 
centigrade, the stent will expand and remain fixed in the correct position. To remove 
the stent cold irrigation fluid is flushed through the urethra and the stent uncoils into 
a readily removable wire. 

Temporary prostatic stents involve devices such as ‘The Spanner’. This is a pros- 
tatic stent secured in the bladder with a balloon in the bladder and a tab within the 
urethra to keep it in place. It can be used diagnostically e.g. to help predict the out- 
come from bladder neck surgery or therapeutically e.g. post brachytherapy to relieve 
retention. It has a licence for temporary use (CE 90 days, FDA 30 days). 

It is placed using a detachable introducer (no cystoscope required) and removed 
using the retrieval tether. It is available in six sizes at a diameter of 20 F and size 
selection requires a surveyor device to measure the length of the urethra from the 
bladder neck to the to the bottom side of the external sphincter. 

Biodegradable stents also exist, made of polyglycolic acid and designed to 
degrade within 2-12 months. 

In a systematic literature review of 20 case series evaluating the UroLume stent 
in a total of 990 patients one in six of the patients needed the stent to be removed 
within a year because of complications. 

A systemic review of thermo-expandable metallic stents (Memokath) used in men 
at high operative risk found that treatment failure rates were between 0% and 48% 


In Summary 


Prostatic stents have existed for almost 40 years but given improvements in the 
surgery for LUTS such as green light PVP, a safer operation than TURP, it seems 
likely that their role in the management of patients with LUTS has become less 
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important. Stents seem to have a higher rate of failure in the prostate than in other 
areas, perhaps due to difficulties in measuring the prostatic urethra, or maybe due to 
ongoing peristalsis of the prostate. 

A number of newer non-ablative minimally invasive treatments are available for 
the treatment of LUTS and these offer the advantage of maintaining ejaculatory and 
erectile function whilst improving symptoms. 


Urolift iTIND Stents 
Day case Day case—then outpatient requires Day case or 
removal at 5-7 days outpatient 
Maintains erectile and Maintains erectile and ejaculatory 
ejaculatory function function 
Reference 
1. Fabian KM. The intra-prostatic “partial catheter” (urological spiral). Urologe A. 
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Introduction 


Erectile dysfunction (ED) is the inability to attain and/or maintain an erection suffi- 
cient for sexual intercourse. Fifty percent of men aged 40-70 years will be affected by 
ED. This may result in a significant deterioration in their quality of life and relation- 
ships. It is often associated with conditions affecting vascular circulation such as dia- 
betes mellitus, hyperlipidaemia, smoking, obesity and hypertension. However, it may 
also be due to conditions affecting nerve innervation (pelvic surgery) or smooth mus- 
cle. Montorsi et al. provided the first significant evidence linking ED with cardiovas- 
cular disease [1]. In their landmark paper, 50% with acute chest pain and proven 
coronary artery disease also reported ED. Subsequent studies have strengthened their 
findings and ED should now be considered to precede a cardiovascular event by 
3-5 years [2-5]. The reduction of risk factors associated with vascular disease may 
improve erectile function [6]. The second large group of men who will experience ED 
are those undergoing pelvic surgery; this group is increasing in numbers every year. 
The treatment of ED consists of medical and surgical therapies. The medical treat- 
ment of ED was revolutionised in the 1990s with the development and marketing of 
Sildenafil which was the first phosphodiesterase-5 inhibitors (PDE5i). This group of 
drugs has an estimated efficacy of 60% [7]. Second line treatment includes 
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intracavernosal or intraurethral alprostadil and vacuum devices. Men who fail or do 
not tolerate medical therapies should be offered the insertion of a penile prosthesis 
(PP). Prostheses have undergone a variety of innovations since they were first 
described in 1936 [8]. The 1973 hydraulic silicon prosthesis developed by Scott 
forms the basis of the modern day PP [8]. The modern day PP has a satisfaction rate 
of over 80% with complication rates of less than 10% [9-16]. Penile prosthesis 
implantation results in a significantly higher satisfaction and sexual frequency when 
compared with Sildenafil, vacuum device and injection therapy [17]. 


Types of Penile Prosthesis 


There are currently three types of penile prosthesis available which are manufac- 
tured by American Medical Systems (AMS) Boston Scientific and Coloplast. The 
prosthesis available may be classified as (Table 13.1): 


e Semi-rigid malleable 
e 2-Piece hydraulic inflatable 
e 3-Piece hydraulic inflatable 


Semi-rigid Malleable 


There are two implants within this group: AMS spectra and Coloplast Genesis 
(Fig. 13.1). These implants are easy to use and insert surgically. They maintain a con- 
stant rigidity and therefore the patient must be taught how to manipulate their penis 
downwards to void. In addition they will need to be counselled about the need to wear 


Table 13.1 Types of penile implant 


Implants Semi-rigid malleable 
e AMS spectra, coloplast genesis 
e Easy to use and insert 
e Need concealment by patient 
e Pencil rigidity 
2 piece inflatable 
|e AMS Ambicor 
[e Easy to insert 
| e Avoid entry into retroperitoneal space 
e More natural appearing erection than malleable 
e Patient needs to have good penile size 
e Less rigidity compared to other types of implant 
3 piece inflatable 
e AMS LGX, 700, CXR, CX 
e Coloplast Titan 
e Three parts: cylinders, reservoir and pump 
e Natural appearing erection 
e All increase penile girth; LGX also increases penile length 
| e More complex surgery 
e AMS implants are antibiotic coated 
|° Coloplast implants require soaking in antibiotics prior to insertion 
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Fig. 13.1 A semi-rigid 
malleable implant 


concealing clothes as they will usually appear to have a partial rigidity. These implants 
have a lower satisfaction rate than the other types [18]. This may be as a result of 
reduced spontaneous filling of the tissues around the implant over time with subse- 
quent reduction in penile girth and a condition known as ‘pencil like erection’ [18]. 

The AMS Spectra™ consists of a central polymer with metal segments and an 
outer surface of Gore-Tex covered with silicon [18]. The Coloplast Genesis consists 
of silicon with a central metal core [18]. A hydrophilic coating allows the implants 
to absorb antibiotic by soaking prior to insertion into the patient. 


2-Piece Inflatable (IPP) 


The AMS Ambicor (Fig. 13.2) consists of a pair of cylinder attached to the precon- 
nected activation pump [18]. The reservoir is pre-filled and is incorporated into the 
proximal end of the device. Activation of the pump moves fluid from the reservoir to 
the cylinders producing penile rigidity. The main advantage of this device is that as 
there is no intra-abdominal reservoir, it is useful in men who have had previous pel- 
vic trauma, extensive lower abdominal surgery or a renal transplant. It combines the 
ease of insertion of a malleable prosthesis with the more natural erection observed 
with a 3-piece IPP. Deactivation of the device requires the downward manipulation 
of the penis. The disadvantage of this device is that the patient should ideally have a 
good sized penis as the available diameters are 12.5, 14 and 15.5 mm [18]. 


3-Piece Inflatable (IPP) 


These consist of a pair of cylinders attached to an activation/deactivation pump with 
a separate reservoir. These implants (Fig. 13.3) have the highest satisfaction rates 
and allow patients the most natural appearing and rigid erections. However, they are 
more prone to mechanical failure and infection as there are more components and 
the procedure is more technically challenging than the malleable implant and 
2-piece IPP. AMS and Coloplast both produce a variety of devices in this group. 
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Fig.13.2 The AMS 
Ambicor device 


Fig. 13.3 The 3 Piece 
Inflatable device 


All AMS implants are impregnated with inhibizone (rifampicin and minocy- 
cline) to reduce the risk of infection. The cylinders are micro-coated with Parylene 
to improve durability [18]. All the implants produce girth expansion however the 
LGX produces both girth and length expansion [18]. 

The Coloplast cylinders expand in girth and the implants need to be soaked in anti- 
biotics prior to insertion. The coloplast implants are hydrophilic which aids antibiotic 
absorption. 

Both companies have specific types of implants for men with narrow or fibrotic 
corpora [18]. 
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Patient Assessment 


This is vitally important and ideally should take place in a dedicated clinic. Patients’ 
and their partners’ expectations must be managed to ensure they are aware that the 
implant will only produce rigidity to enable penetrative sexual intercourse but will 
not increase penile length and should be considered irreversible. It is therefore 
important that all other options have been attempted and failed prior to proceeding to 
PP. The different types of PP are demonstrated and the patient is offered the opportu- 
nity to discuss the procedure with a patient who has already had a PP implanted. The 
session is also useful for the clinician as an opportunity to assess: 


e Dexterity 

e Body habitus 

e Patient goals 

e Previous surgery 
e ED aetiology 


These factors will enable the clinician to individualise the type of implant chosen. 
Patients must be counselled about all the potential risks associated with the procedure. 

All patients are reviewed pre-operatively in the Pre-assessment clinic where rou- 
tine investigations are performed and in high risk patients, a review by a consultant 
anaesthetist is undertaken. Men with diabetes are optimised to reduce their risk of 
post-operative infections. In rare circumstances the procedure may be performed 
under a local anaesthetic (Table 13.2). 


Surgical Preparation (Table 13.3) 


Admission is on the day of surgery. Antibiotic prophylaxis is essential to cover 
genito-urinary and skin organisms; we use co-amoxiclav and gentamycin (clindamy- 
cin if the patient has a penicillin allergy). A wet shave is performed followed by a 
10 min scrub with alcoholic chlorhexidine and betadine in the operating theatre. 
This has been shown to result in a lower rate of skin organisms [19]. The patient is 


Table 13.2 Indications Failed medical treatment for ED 
for penile prosthesis 


Inability or unwillingness to tolerate medical treatment for ED 


Refractory non-ischaemic priapism 
Severe Peyronie’s curvature with associated ED 


Buried penis 


Following phalloplasty surgery 


Table 13.3 Pre-operative checklist Negative MRSA screen 
Negative MSU 


HbA 1c <9% (or 75 mmol/mol) if diabetic 
Review of genital skin to exclude any lesions 


Confirm type of implant 


Signed consent form 
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then prepped again with alcoholic chlorhexidine; this is allowed to dry prior to mak- 
ing any incision. 

The intra-operative precautions taken include minimising theatre traffic, the use 
of masks for all staff, and careful ordering of the list. We recommend implant cases 
are first on the list where possible and should not be performed after an infected case. 

A further precaution taken by some surgeons is the ‘no touch’ technique. This uti- 
lises additional draping to avoid all contact between the implant and the skin. This has 
been to shown to reduce the rate of implant infection to 0.46% in expert hands [20]. An 
alternative approach which we use is antibiotic soaked swabs once the implant is in the 
operative field and the application of new drapes. In addition, the surgical team all 
change their gloves prior to handling the implant. The patient is catheterised after care- 
ful draping with the catheter pulled back through betadine soaked gauze which is then 
removed from the surgical field. The surgeons performing the catheterisation changes 
gloves prior to continuing with the operation. The catheter is left on a spigot. 

The surgical approach is surgeon dependant and includes peno-scrotal, infra- 
pubic and sub-coronal. The peno-scrotal is the most popular and offers excellent 
exposure. The infrapubic approach allows easy insertion of the reservoir. The ventral 
penile approach is useful for the quick insertion of a malleable prosthesis; however 
caution must be exercised with proximal dilatation. The 3-piece implant may be 
performed with either a single incision or a second incision to allow the open inser- 
tion of the reservoir into the retroperitoneal space. 


Instruments required General 

e Minor set 

e 10 Fr redivac drain 

e Dermabond (optional) 

e Blue gauze 

e Crepe bandage 

Specialist equipment 

e Scott retractor 

e Hegar dilators (8—14 mm) 

e Brooks dilators (9-12 mm) 

e Rosello dilators (8—12 mm) 

e Nasal speculum 

e Furlow 

Antibiotic solutions for flushing operative field 
e 600 ml saline 

e 600 mg rifampicin 

e 160 mg gentamycin 

Antibiotic solutions for soaking implant 
e 100 ml saline 

e 600 mg rifampicin 

e 160 mg gentamycin 

Sutures 

e 3-0 vicryl on a round body needle 
e 0-vicryl 

e 2-0 vicryl 

e 4-0 vicryl rapide 

Implant table 

e 2x50 ml syringes with luer lock 
e 1x20 ml syringe 

e Shod mosquitos 

e Plastic jug filled with saline 
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Operative Steps 


e Place stitch (3-0 vicryl) through the glans and clip the ends. This allows traction 
of the penis. 

e Transverse peno-scrotal incision 1 fingersbreadth below the peno-scrotal junc- 
tion. Deepen incision through skin and dartos. Use either scalpel initially fol- 
lowed by cautery or only cautery. 

e Place scott retractor with hooks. The hooks are placed roughly at 3 and 9 o’clock, 
2 and 7 o’clock and 5 and 10 o’clock. The penis is positioned upwards with the 
glans stitch with its clip placed under the scott retactor. 

e The superficial fascia is carefully dissected minimally mainly using the hooks 
to expose sequential layers until the urethra is fully exposed. This is performed 
with a combination with blunt and sharp dissection ensuring meticulous 
haemostasis. 

e Once the urethra is exposed in the midline, it is moved laterally using fingers and 
the corporal bodies are fully mobilised bilaterally using a combination of blunt 
and sharp dissection. 

e Two stay sutures are placed medially and laterally within each corpora approxi- 
mately 1 cm apart using O-vicryl. The medial sutures should be just parallel to 
the urethra. 

e Corporotomies are made between the stay sutures using cutting diathermy. This 
should extend from the level of the superior suture to the level of the most infe- 
rior suture. 

e Dilatation a small distance proximally and distally using Metzenbaum scissors. 
The tip of the scissors should be aimed laterally. 

e Sequential dilatation using either hegars or brooks starting with 9 mm and con- 
tinuing till one size up from the implant being considered; usually 12 mm is 
sufficient. The dilators should be aimed laterally. Proximal dilatation is aided by 
holding the penis up towards the ceiling and is adequate when tip reaches the 
pubic bone. When dilating distally, roll the urethra gently away. Dilatation should 
be performed bilaterally distally and proximally. 

e Paired dilators are inserted proximally then distally to ensure equal dilatation and 
exclude cross-over or proximal perforation. This is known as the goal post sign 
and the ends of both dilators should be level. 

e The corpora are flushed bilaterally proximally and distally with antibiotic solu- 
tion ensuring none drains through the meatus indicating urethral injury. 

e A furlow is inserted into the corpora to measure proximal and distal lengths on 
both sides. A note should also be made of the measurement at the edge of the 
corporotomy; if 10 cm or less, use either a small rear tip extender (RTE) or none. 
This will determine the PP size to be used. 

e Flush the operative field with antibiotic solution and cover with antibiotic 
soaked gauze, re-drape and all staff should change gloves to minimise cross- 
contamination. 

e The implant is prepared by expelling all air from the cylinders and the reservoir 
and placing two rubber shods on the tubing. 

e Each cylinder has a pre-placed suture which is threaded through the lightning 
bolt needle provided in the accessory kit. This is then mounted on the furlow. The 
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furlow is inserted through the corporal channel previously created aiming later- 
ally tip it is palpable at the mid-point of the glans. The furlow needle is pushed 
through the hollow of the furlow till the lightning bolt needle exits through the 
glans. The needle is pulled all the way out and the suture is attached to a clip. 
This is repeated on the other side. 

e The cylinders are inserted into the corpora one at a time. The proximal end 
should be placed first with the distal end pulled into position with the aid of the 
pre-placed suture. This is repeated on the other side. 

e The cylinders position is assessed by cycling. The PP tubing is attached to a 
50 ml syringe pre-filled with saline and the cylinders inflated. 

e The corporotomies are closed with the stay sutures ensuring there are no gaps 
requiring additional sutures. 

e The pump is placed in a sub-dartos pouch in the midline along with the drain. 

e The bladder is emptied using suction and the yanker sucker removed from the oper- 
ative field. The surgeon’s gloves should be changed after emptying the bladder. 

e Identify the pubic tubercle and the superficial inguinal ring. Place the nasal specu- 
lum medial to the spermatic cord and push through the transversalis fascia; you 
should hear two popping sounds to indicate you have entered the space of Retzius. 
The reservoir is placed in this space and filled with an appropriate amount of 
saline; 60-70 ml is usually adequate. In men with previous pelvic or groin sur- 
gery, alternatives would be to place the reservoir below the rectus muscle or to 
create a second incision to place the reservoir under direct vision.an open. 

e The tubing is shortened and connectors are used to attach the tubing from the 
pump to the tubing of the reservoir. 

e The drain is secured with silk. Adequate haemaostasis is ensured. The operative 
field is flushed continuously during closure. 

e The dartos is closed in as many layers as possible using 2—0 vicryl ensuring the 
prosthesis is not inadvertently injured during closure. 

e The skin is closed with interrupted 4—0 vicryl rapide. 

e The implant is left 70% inflated to reduce the risk of haematoma formation. 

e A compressive mummy dressing is applied using blue gauze and crepe bandage. 


Follow-Up 


Following surgery, patients are given two further doses of intravenous antibiotics 
(usually co-amoxiclav). On day 1 post-op, the dressing and catheter are removed 
with the implant fully deflated. The patient is encouraged to mobilise and the drain 
is removed 2 h later if the volume has been less than 50 ml in the preceding 24 h. 
Most patients are discharged the day following surgery with a week of oral antibiot- 
ics. We follow all patients up in clinic 3 weeks after surgery where they are taught 
how to use the implant. They are encouraged to start inflating and deflating the 
implant regularly from 3 weeks post-op onwards if they are adequately pain free. 
They may have sexual intercourse from 6 weeks after surgery if there are no prob- 
lems. Subsequent follow-up is at 3, 6 and 12 months (Table 13.4). 


13 Penile Prosthesis Surgery 117 


Table 13.4 Complications and surgical outcomes 


Complications [9-16] | Intra-operative: 
e Urethral injury 
e Cylinder cross-over 
e Posterior Crural perforation 
Post-op: 
e Infection: 1-2.5% (4—10% in diabetics) 
e Mechanical failure: 9-17% at 5 years 
e Revision surgery: 7% 
e Erosion <6% 
Risk of complications reduced by having procedure performed at 
high volume centres 
Outcomes [9-16] Long term satisfaction: 70-92% 
e Risk factors for reduced satisfaction: 
— Previous radical prostatectomy 
— Peyronie’s disease 
— BMI >30 
Functional longevity: 60% at 15 years 


Conclusion 

Penile prosthesis have been around since the 1930s with constant evolution 
which has allowed them to become the robust and reliable devices we use today. 
They allow men with a variety of pathologies to continue to engage in sexual 
intercourse. The surgical procedure is relatively easy in the appropriately trained 
hands with a low complication rate. However, it is not without problems. 
Appropriately counselled prior to the procedure to ensure appropriate expecta- 
tions is essential. Following surgery, men and their partners should be followed 
up to detect and manage complications early as well as to provide instruction in 
the use of the device. This remains an excellent option for men with end-stage 
ED or complex Peyronie’s disease. 
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Introduction 


Peyronie’s disease (PD) was first described by Francois de la Peyronie (1678- 
1747), who reported a series of patients with “rosary beads of scar tissue” causing 
curvature of the penis. Peyronie’s Disease is an acquired benign fibrotic disorder 
involving the tunica albuginea (TA) of the corpora cavernosa of the penis leading 
to the formation of fibrous inelastic plaques [1]. Peyronie’s Disease is believed to 
occur in the genetically susceptible individuals and is associated with penile cur- 
vature, pain and worsening of erectile function. Peyronie’s Disease has an esti- 
mated prevalence of 3-9% in adult men and is frequently associated with 
cardiovascular risk factors including diabetes, hypertension, dyslipidaemia, and 
low serum testosterone levels [2-5]. 

The natural course of PD is not homogeneous and ranges from a spontaneous 
resolution of all clinical symptoms to severe penile curvature, erectile dysfunction 
(ED) and the complete inability to engage in penetrative sexual intercourse [1, 3]. 
However, in most cases, the course of PD can be divided into an acute or inflamma- 
tory phase, which is characterized by penile pain and curvature progression and 
typically resolves within 6-18 months, and a chronic phase, when the inflammation 
has completely settled. Due to the deformity and the worsening of the quality of 
erections, PD can have a very negative impact on patient’s self esteem and on his 
quality of life [1, 6, 7]. 

This chapter will focus on the management of PD focusing on indications and 
outcome of the most common surgical techniques. 
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Aetiology and Natural History of PD 


Peyronie’s Disease is considered a wound healing disorder occurring in a presumed 
genetically susceptible individual whose tunica albuginea responds inappropriately 
to an inciting event (i.e. trauma, inflammation, infection) with a proliferative, 
fibrotic reaction resulting in an exuberant, inelastic scar. A closer understanding of 
the etiopathophysiology is not yet complete. Studies on an animal model suggest 
that inflammation, TGF61 and myofibroblasts play a central role in the formation of 
PD plaques [8, 9]. 

Recent literature has rejected the myth that PD can undergo spontaneous resolu- 
tion while an improvement in the degree of deformity is a quite infrequent occur- 
rence [1]. Commonly, PD is classified into an acute (or inflammatory) phase and a 
chronic (or stable) phase. During the former, there may be penile pain, even when 
flaccid, and a penile deformity may become apparent in the erect state. Penile pain 
resolves spontaneously within 12—18 months of PD onset in most patients. During 
the chronic phase, since the inflammatory process has settled, pain is absent and the 
curvature is stable. It should be noted that the natural history of PD is not homoge- 
nous and around 30% of patients will experience the sudden onset of a painless 
deformity [6]. 


Clinical Diagnosis and Patient Evaluation 
History 


The aim of history taking is to identify the time of onset of Peyronie’s Disease, the 
presenting symptoms and to understand whether the condition is in the acute or in the 
chronic phase [1]. Since PD is strongly associated with the presence of cardiovascular 
disease, it is important to search for the presence of any of the known cardiovascular 
risk factors [10, 11]. It is also mandatory to assess the quality of the erections, as this 
is one of the most important factors that need to be taken into consideration when 
deciding what approach to choose for the management of the condition [1, 3]. Erectile 
function can be assessed directly questioning the patient and with a variety of tests, 
including rigiscan or dynamic Doppler ultrasound of the penis. As a degree of cardio- 
vascular disease is quite common in patients with PD, a degree of erectile dysfunction 
is often present. Other areas of sexual dysfunction including ejaculation, orgasm, and 
change glans sensation should be also investigated [1, 3, 10, 11]. 


Physical Examination 
A careful assessment of the deformity should be carried out in the erect state. The 


presence of indentation, hinging, or buckling of the erect penis when axial forces 
are applied, as well as shortening, should be carefully determined. Shortening 
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appears to occur in around 70% of patients presenting with PD and it is one of the 
most devastating complications for the patient. Stretch penile length represents a 
good estimate of erect length and it can be easily assessed with the Wessels’ tech- 
nique [12], which involves grasping the glans penis and pulling it to full stretch at 
90° from the plane of the body [13-15]. 

Exact plaque location should be noted, but measurements of its size have proven 
to have no impact in terms of treatment outcome [1, 3, 11]. The most important part 
of the clinical diagnosis is to visually assess the penis in the erect state in order to 
obtain an accurate and objective measure can of the deformity. It appears that the 
most reliable technique involves the intracavernosal administration of a vasoactive 
agent in order to induce a pharmacological erection. Once rigidity is achieved, the 
degree of curvature is best measured with a goniometer, and a simple string can be 
used to measure girth at the base, corona, and any area of indentation or hourglass 
narrowing [1, 3, 11]. 


Non-surgical Management of Peyronie's Disease 


After more than 250 years, management of PD still remains one of the most contro- 
versial issues in andrology [16]. Currently surgery represents the most effective and 
reliable treatment for Peyronie’s Disease and its aim is to guarantee a penis straight 
and rigid enough to achieve penetrative sex [1]. However, surgery is not able to 
restore the pre-Peyronie’s disease the size and the shape of the penis and is invasive. 
On the other hand, the nonsurgical management of PD is less invasive, but it is far 
less effective than surgery. 

Several nonsurgical therapies including a variety of oral, topical and injectable 
agents, as well as more innovative approaches such as extracorporeal shock wave 
lithotripsy, have been tested over the years [1, 3, 11, 16]. Nevertheless, as is fre- 
quently the case when a variety of different treatments are available for a single 
disease, the evidence showing the efficacy of each one of these therapies in the 
management of PD has been scarce. The value of many published studies has been 
questioned as most of them were not well controlled, often were formed by a small 
number of patients and with limited reports on objective measures of curvature 
change [16]. 


Oral Therapy 


Potassium Para-aminobenzoate (POTABA) 

POTABA was introduced as a treatment for Peyronie’s disease in 1959. However, 
data concerning its mode of action and efficacy are limited [17, 18]. Recent papers 
showed a significant reduction in plaque size but no change in pain or improvement 
of the curvature. POTABA seems to be helpful in stabilizing the plaque and prevent- 
ing curvature progression during the early stage of PD [19, 20]. 
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Vitamin E 

Despite vitamin E is the most common oral therapy prescribed PD [1], a recent 
double blind, placebo controlled, randomized study showed no significant improve- 
ment in pain and curvature [21, 22]. 


Tamoxifen 
A recent placebo controlled study showed that tamoxifen is ineffective in the treat- 
ment of PD [23]. 


Colchicine 

Colchicine is an anti-inflammatory agent with inhibitory effects on neutrophil 
microtubules. Although initial studies showed that colchicine might be also effec- 
tive in the early phase of PD [24, 25], recent placebo controlled studies have showed 
no benefit [26]. However, the combination of colchicine and Vitamin E was shown 
in another double-blinded, randomized trial to induce significant improvements in 
plaque size, curvature, and pain during the initial phase of PD [27]. 


Pentoxifylline 

Pentoxifylline is a phosphodiesterase inhibitor, which may have anti-inflammatory 
properties. Recent studies indicated that the therapy was associated with improvement 
in penile curvature [28, 29]. Further studies will be required to confirm these findings. 


Phosphodiesterase Type 5 Inhibitors (PDES5i) 

PDE5Si has been shown to counteract the development of plaques in a rat model of 
PD and there have been several unpublished reports on the use of daily phosphodi- 
esterase type 5 inhibitors including tadalafil indicating potential benefits for PD 
[30]. In a recent studies, tadalafil in combination with verapamil or with extracorpo- 
real shock wave therapy (ESWL) was shown to lead to a significant decrease in 
plaque size and to an improvement in IIEF scores when compared to either group 
alone [31, 32]. Further placebo-controlled trials are necessary before this class of 
drugs can be recommended to treat men with PD. 


Intralesional Injections 


Steroids 

Intralesional dexamethasone was initially used for PD in the 1950s with the aim to 
decrease plaque size and penile pain. However, subsequent studies did not replicate 
earlier findings, and the authors believe that the therapeutic effects were due to the 
mechanical effects of the injection and not to the action of the drug itself [33-37]. 


Collagenase 
In the last 10 years, intralesional injection of collagenase clostridium histo- 
lyticum (CCh) was one of the most commonly studied therapies for PD [16]. 
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Intralesional CCh (Xiaflex®; Auxilium, Chesterbrook, PA, USA) is a purified 
mix of two collagenases that leads to a breakdown of the collagen fibers when 
injected into the penile fibrotic plaque [16]. Prospective, randomised, pla- 
cebo-controlled study demonstrated clinical benefit with the use of intrale- 
sional injections of collagenase [38], recent studies have reported significant 
decreases in deviation angle, in plaque width and length accompanied by low 
overall rates of serious adverse events [39, 40]. Overall, these well-designed 
trials have led to intralesional CCh becoming the only FDA-approved drug for 
PD [41]. 


Verapamil 

In in-vitro studies, verapamil has shown to interfere with Peyronie’s plaque derived 
fibroblast cellular proliferation and Levine et al. reported that intralesional vera- 
pamil injection induces a significant reduction in penile curvature [42-44]. These 
encouraging results have been confirmed by two subsequent studies while one failed 
to demonstrate any effectiveness of this treatment. Further large-scale comparative 
studies are needed for ILV to become a standard of care or an FDA-approved 
therapy. 


Interferon 

Hellstrom et al. conducted a single-blind, multicenter, placebo controlled, parallel 
study that showed that intralesional IFN alpha-2B may be beneficial for men with 
Peyronie’s disease [45]. These findings offer the largest and best-controlled trial 
of intralesional therapy for Peyronie’s disease, as well as support its use and dem- 
onstrates the lack of clinical benefit following intralesional injection of saline. It 
is significantly more costly than verapamil and has been associated with flu-like 
side effects. However, a recent study failed to demonstrate any efficacy of intral- 
esional injection of IFN alpha-2B [46]. Further studies are needed to better com- 
pare its efficacy to other treatments and to assess its functional significance for 
patients. 


Other Non-invasive Therapy 


ESWL 

Although initial reports failed to demonstrate any efficacy of extracorporeal shock 
wave therapy (ESWT) for the treatment of PD, more recent studies suggest a pos- 
sible role of ESWL in the reduction of pain [47—49]. 


lontophoresis 

Although two studies proved the efficacy of iontophoresis using dexamethasone, 
verapamil and lidocaine in terms of reductions of pain, plaque size and curvature 
[50, 51], a recent series of Greenstein and Levine suggests that the only role for 
iontophoresis is for the improvement of pain [52]. 
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Penile Traction Devices 

It is well-documented that gradual expansion of tissue by traction, also known as 
mechanotransduction, results in the formation of new connective tissue by cellular 
proliferation in several tissue models including bone, muscle and Dupuytren’s scar 
[53-55]. However, penile traction has proved to have insignificant role in the man- 
agement of PD [56, 57]. 


Surgical Treatment 


Surgery represents the gold standard of treatment and should be offered during the 
chronic (stable) phase of PD. The aim of surgery is to provide a penis straight and 
rigid enough to allow the patient to perform penetrative sexual intercourse. The 
main indications for surgery are: (1) stable disease; (2) compromised or inability to 
engage in coitus due to deformity and/or ED; (3) extensive plaque calcification; (4) 
failed conservative treatment [1, 58]. 


Counselling 


Appropriate preoperative counselling is necessary to guarantee an acceptable post- 
operative satisfaction rates. Patients must be aware that the aim of surgery is to cre- 
ate “functionally straight” of the penis, defined as a curvature of less than 10—20° 
and, more important, that a loss of penile length will always occur. In addition, there 
may be diminished rigidity, which may be consequence of PD itself, of the associ- 
ated cardiovascular risk factors, or of the surgical approach. Loss of penile sensation 
may also occur in patients who have undergone PD surgery [1, 3, 11]. This may be 
the result of several of factors including lack of engorgement of the glans and dam- 
age of the branches of the penile dorsal nerve following surgical procedures involv- 
ing dissection of the neurovascular bundle (NB). Lack of engorgement of the glans 
is usually a consequence of poor arterial inflow secondary to systemic atherosclero- 
sis or diffuses infiltration of the NB or urethra by the fibrotic PD plaque [1, 3, 11]. 


Surgical Approach Selection 


The choice of surgical technique is driven by different preoperative factors that 
are: (1) the severity of the curvature, (2) penile length and (3) the quality of erec- 
tions [59-61]. When rigidity is sufficient for a sexual penetration, with or without 
pharmacological supports, the curvature can be adjusted either by shortening the 
longer side of the penile shaft using tunica plication techniques, or lengthening 
the shorter concave side performing a plaque incision/partial excision followed by 
grafting of the resulting defect. Tunical plication techniques are commonly 
selected when there is a curvature of less than 60° without hourglass deformity 
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and when the supposed loss of length will be less than 20% of total penile erect 
length [59-61]. Patients who have complex curvature either greater than 60°, and/ 
or in presence of an hourglass deformity, plaque incision or plaque excision and 
grafting is chosen. 

Penile prosthesis implantation followed by straightening of the residual curva- 
ture should be offered to Patients with mild ED and poor quality of the erections 
[59-61]. 


Surgical Approaches 
Plication Procedures 


Nesbit 

Tunica albuginea plication procedures are developed to obtain straightening of the 
shaft by shortening the longer, convex side of the penis. This surgical approach, 
which has been originally described in 1969 by Nesbit for penile congenital 
deformities, can be applied to PD and includes the excision of a piece of tunica 
albuginea at the point of maximum curvature followed by approximation of the 
tunical edges to produce a shortening effect [62, 63]. Several modifications of the 
Nesbit technique were described, which do not include the excision of the tunica 
albuginea reducing the possible injury to the underlying corpus cavernosum. 
Plication approaches are simple, minimally invasive, and tend to preserve potency 
in most patients but they can result in further penile shortening, which has been 
shown to be particularly significant if the curvature corrected is more than 60° or 
in presence of complex deformity [1, 3]. Furthermore, significant hinge and hour- 
glass deformities cannot be corrected adequately with these techniques and there- 
fore an adequate patient’s selection is paramount in order to achieve satisfactory 
results. 


Essed-Schroeder Technique 
The Essed-Schroeder technique consists in the simple plication of the tunica albu- 
ginea using slow absorbable sutures [64, 65]. 


16/24-Dot Technique 

This technique is a modification of the Essed-Schroeder technique. It consists of 
two (16 dot) [66] or three (24 dot) pairs of parallel Essed-Schroeder plications 
according to the curvature degree. The plication sutures are applied along the con- 
vex side of the shaft, starting from the point of maximum curvature and are initially 
left loose. The sutures are then tied after the induction of an artificial erection. After 
the pair of sutures applied at the point of maximum curvature has been tied, the 
degree of deformity is reviewed. If the curvature is adequately corrected, the other 
sutures are not tied; if a curvature persists, the remaining pair(s) of sutures is tied in 
order till the shaft is sufficiently straightened. 
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Tunica Albuginea Plication (TAP) 

The tunica albuginea plication (TAP) a series of parallel incisions are made on the 
superficial layer of the tunica albuginea at the point of maximum curvature. The 
edges of the two parallel incisions are then approximated [67]. 


Yachia Technique 

This technique uses the Heinke-Mikowitz principle where a vertical incision is 
closed transversely in order to shorten the convex side of the penis. As the transver- 
sal closure of the tunica albuginea guarantees a degree of widening, this technique 
should be offered to patients who have slight penile indentation not requiring plaque 
incision/excision and grafting [68]. 


Incision or Partial Excision and Grafting Techniques 

Surgical grafting techniques consist of plaque incision or partial excision followed 
by grafting of the defect. Complete excision of the plaque should be avoided, as it 
is related with an excessively high rate of erectile dysfunction due to a compromised 
veno-occlusive mechanism [1, 69]. In particular, larger grafts, men older than 
60 years old, and those with ventral grafting also appear to have a higher risk of 
post-operative erectile dysfunction. Therefore, modern techniques try to reduce the 
degree of the excision and several authors believe that excision should be avoided 
completely if possible and rather make a simple releasing incisions at the point of 
maximum curvature [1, 70-73]. 


Graft 

Several types of grafts are available for PD surgery with advantages and drawbacks 
in terms of availability, antigenicity and cost effectiveness. They are classified in 
three categories: synthetic, autologous tissue and extracellular matrix [74-76]. 

The most common synthetic grafts are Goretex and Dacron while the most com- 
mon autologous materials are saphenous vein, dermis, buccal mucosa, rectus fascia 
and fascia lata. Bovine and cadaveric pericardium, porcine small intestine submu- 
cosa (SIS) and cadaveric fascia lata are the extracellular matrix grafts [74-76]. 

The main disadvantage of synthetic grafts is their immunogenicity, which trans- 
lates in a significantly increased infection rate, and leads to the formation of dense 
fibrosis. Donor size morbidity and limited availability and increased operative time 
are, instead, the downsides of autologous graft. 

Extracellular matrix grafts or xenografts instead represent the material of choice 
when grafting is required as they are not associated with donor site morbidity, lim- 
ited availability and immunogenicity and they appear to have similar mid-term out- 
come results as compared to autologous grafts [74]. 

The operative procedure is done essentially the same way for all grafting tech- 
niques, regardless to the type of graft used. After an artificial erection is created to 
demonstrate the exact location of the curvature, the penis is degloved using a circum- 
ferential subcoronal incision. Buck’s fascia containing the neuro-vascular bundle is 
then elevated, either from a pair of parallel paraurethral incisions allowing elevation 
of Buck’s fascia dorsally, or by coming through the bed of the deep dorsal vein. 
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Once Buck’s fascia is properly elevated the artificial erection is repeated, in order 
to identify precisely the point of maximum deformity. Although surgeons differ in 
their approach as to whether a simple modified double Y-like relaxing incision 
should be made at the point of maximum curvature or whether partial plaque exci- 
sion is recommended, particularly when there is significant indentation and/or cal- 
cification, the goal is to remove as little plaque as possible, but to allow proper 
correction of the deformity by expanding the tunica albuginea in both girth and 
length. 

If adequate straightening is not achieved with a single graft, further straightening 
should be achieved by plicating the tunica albuginea on the side opposite to the inci- 
sion, although this may cause further shortening. Additional incisions and grafting 
are highly discouraged, as this is likely to further impair the quality of the erections 
[76-88]. 

The geometric principle approach initially described by Egydio [87] represents a 
useful tool to locate the exact point where to perform the tunical incision and to 
precisely identify the size and shape of the graft required. This technique has proven 
extremely useful, as proper sizing of the graft allows a complete correction of the 
deformity using a single patch in the vast majority of patients and therefore addi- 
tional plications are usually not necessary. 

Once the graft is positioned, Buck’s fascia is reapproximated to provide support 
over the graft and to provide a haemostatic effect. 

In order to minimize postoperative contracture of the graft, which has been 
reported to occur by the vast majority of Authors regardless of the grafting material 
used, early postoperative stretching of the graft is actively encouraged. Graft con- 
tracture can be prevented with the administration of phosphodiesterase type 5 inhib- 
itors (PDESi), which are usually started 7—10 days after surgery and maintained for 
6 weeks, in order to enhance nocturnal erections, stretch the tissue, encourage nour- 
ishment of the graft, and possibly reduce the risk of postoperative ED [89]. 

Although short term results of plaque incision/partial excision and grafting seem 
relatively promising, with a complete straightening of the penis in 74-100% of 
patients and post-operative ED ranging from 5-53%, contradictory data are avail- 
able regarding long term outcomes [1, 3]. 


Penile Prosthesis Implantation with Straightening Manoeuvres 

Those men who have poor quality erections and/or do not respond adequately to 
pharmacological therapy for their erectile dysfunction, penile prosthesis implanta- 
tion is recommended [59—61] . 

Both malleable and inflatable penile prosthesis have been widely used in patients 
with PD. Dilatation of the corpora is easy in the vast majority of cases, however, in 
patients with extended circumferential plaques a variable degree of corporal fibrosis 
is a common finding. Additional surgical dilators such as the Rossello® caverno- 
tomes and Otis® urethrothomes or additional distal corporotomies might become 
necessary when dilatation is difficult due to severe fibrosis. 

After the implantation of the cylinders, it is important to assess the presence of 
any residual curvature when the cylinders are inflated at around 80% of the 
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maximum capacity. Frequently the simple insertion of the cylinder in the corpora 
after dilatation results in a complete straightening of the penis; probably this is a 
consequence of the dissection of the tethering fibrotic tissue with scissors and cav- 
ernotomes during the dilatation of the corpora [90-92]. 

In general, between 19% and 42% of patients with PD will require an additional 
straightening procedure after simple cylinder implantation, related to the preopera- 
tive degree of curvature [90-92]. 

Where there is a persistence of a dorsal or dorsolateral curvature of more than 
30° after the insertion of a penile prosthesis, straightening of the penis is initially 
attempted with manual modelling as described by Wilson et al. [93]. This manoeu- 
vre should not be attempted in patients with ventral curvature due to the risk of 
urethral injury, which typically occurs at the level of the navicular fussa and is char- 
acterized by bleeding from the meatus [93]. 

This manoeuvre is possible due to the development of inflatable devices with 
cylinders that can withstand high pressures and, when inflated, can act as a fulcrum 
for disrupting the plaque. Both AMS CX and CXR and the Titan Coloplast fulfil 
these criteria while the AMS Length and Girth Expansion (LGX) should be avoided, 
as it is more prone to aneurysmal dilatation [93, 94]. 

If after the modeling manoeuvre the curvature persists, one or multiple trans- 
verse relaxing incision at the apex of the convex side of the curvature can be per- 
formed. Grafting is usually not necessary as aneurismal dilatation of the cylinders 
through tunical defects of less than 2 cm in size is unlikely. If a residual curvature 
persists following implantation of the prosthesis, manual modeling or simple inci- 
sion of the plaque, a more extensive incision with grafting is required [90, 95-97]. 


Conclusion 

Surgery represents the only effective treatment in patients with PD and it is indi- 
cated when the disease stable to guarantee a penis straight and rigid enough for 
penetrative intercourse. 

Choosing the right procedure according to the type of deformity, size of the 
penis and preoperative erectile function is paramount to achieve the best cos- 
metic and functional results in these patients. 

As patients’ expectations are frequently unrealistic, preoperative counselling 
is paramount to guarantee adequate satisfaction rate. 


References 


1. Chung E, Ralph D, Kagioglu A, Garaffa G, Shamsodini A, Bivalacqua T, Glina S, Hakim L, 
Sadeghi-Nejad H, Broderick G. Evidence-based management guidelines on Peyronie’s dis- 
ease. J Sex Med. 2016;13(6):905—23. 

2. Schwarzer U, Sommer F, Klotz T, Braun M, Reifenrath B, Engelmann U. The prevalence of 
Peyronie’s disease: results of a large survey. BJU Int. 2001;88:727-30. 

3. Ralph DJ, Gonzalez-Cavadid N, Mirone V, Perovic S, Sohn M, Usta M, Levine L. The 
management of Peyronie’s disease: evidence-based 2010 guidelines. J Sex Med. 2010;7(7): 
2359-74. 


The Management of Peyronie’s Disease 129 


4 


5. 


6. 


T 


oo 


19. 


20. 


AA, 


22. 


23; 


24. 


25: 


26. 


27. 


. Kendirci M, Trost L, Sikka SC, Hellstrom GJ. Diabetes mellitus is associated with severe 


Peyronie’s disease. BJU Int. 2007;99:383-6. 

Kadioglu A, Tefekli A, Erol B, Oktar T, Tunc M, Tellaloglu S. A retrospective review of 307 
men with Peyronie’s disease. J Urol. 2002;68:1075-9. 

Gelbard MK, Dorey F, James K. The natural history of Peyronie’s disease. J Urol. 
1990; 144:1376-9. 

Nelson CJ, Diblasio C, Kendirci M, Hellstrom W, Guhring P, Mulhall JP. The chronology of 
depression and distress in men with Peyronie’s disease. J Sex Med. 2008;5:1985—90. 


. Gonzalez-Cadavid NF. Mechanisms of penile fibrosis. J Sex Med. 2009;6(Suppl 3):353-62. 
. Castiglione F, Hedlund P, Van der Aa F, Bivalacqua TJ, Rigatti P, Van Poppel H, Montorsi F, 


De Ridder D, Albersen M. Intratunical injection of human adipose tissue-derived stem cells 
prevents fibrosis and is associated with improved erectile function in a rat model of Peyronie’s 
disease. Eur Urol. 2013;63(3):55 1-60. 


. Pryor J, Akkus E, Alter G, Jordan G, Lebret T, Levine L, Mulhall J, Perovic S, Ralph DJ, Stackl 


W. Peyronie’s disease. J Sex Med. 2004;1:110-S. 


. Bella AJ, Perelman MA, Brant WO, Lue TF. Peyronie’s disease (CME). J Sex Med. 


2007;4: 1527-38. 


. Wessells H, Lue TF, McAninch JW. Penile length in the flaccid and erect states: guidelines for 


penile augmentation. J Urol. 1996;156(3):995-7. 


. Levine LA, Greenfield JM. Establishing a standardized evaluation of the man with Peyronie’s 


disease. Int J Impot Res. 2003;15(Suppl 5):S 103-12. 


. Pryor JP, Ralph DJ. Clinical presentations of Peyronie’s disease. Int J Impot Res. 2002;14:414—7. 
. Deveci S, Hopps C, O’Brien K, Parker M, Guhring P, Mulhall JP. Defining the clinical charac- 


teristics of Peyronie’s disease in young men. J Sex Med. 2007;4:485-90. 


. Joice GA, Burnett AL. Nonsurgical interventions for Peyronie’s disease: update as of 2016. 


World J Mens Health. 2016;34(2):65—72. 


. Zarafonetis CJD, Horrax TM. Treatment of Peyronie’s disease with potassium paraaminoben- 


zoate (Potaba). J Urol. 1959;81:770-2. 


. Shah PJR, Green NA, Adib RS, et al. A multicentre doubleblind controlled clinical trial of 


potassium-para-aminobenzoate (Potaba) in Peyronie’s disease. Prog Reprod Biol Med. 
1983;9:61-7. 

Weidner W, Hauck EW, Schnitker J. Potassium paraaminobenzoate (POTABA) in the treat- 
ment of Peyronie’s disease: a prospective, placebocontrolled, randomized study. Eur Urol. 
2005;47:530-6. 

Paulis G, Cavallini G, Brancato T, Alvaro R. Peironimev-Plus® in the treatment of chronic 
inflammation of tunica albuginea (Peyronie’s disease). results of a controlled study. Inflamm 
Allergy Drug Targets. 2013;12(1):61-7. 

Pryor JP, Farell CR. Controlled clinical trial of vitamin E in Peyronie’s disease. Prog Reprod 
Biol Med. 1983;9:41—5. 

Safarinejad MR, Hosseini SY, Kolahi AA. Comparison of vitamin E and propionyl-Lcarnitine, 
separately or in combination, in patients with early chronic Peyronie’s disease: a doubleblind, 
placebo controlled, randomized study. J Urol. 2007;178(4 Pt 1):1398—403. 

Teloken C, Rhoden EL, Grazziotin TM, Ros CT, Sogari PR, Souto CA. Tamoxifen versus 
placebo in the treatment of Peyronie’s disease. J Urol. 1999;162:2003-5. 

Akkus E, Carrier S, Rehman J, Breza J, Kadioglu A, Lue TF. Is colchicine effective in 
Peyronie’s disease? A pilot study. Urology. 1994;44:291—5. 

Kadioglu A, Tefekli A, Köksal T, Usta M, Erol H. Treatment of Peyronie’s disease with oral 
colchicine: long-term results and predictive parameters of successful outcome. Int J Impot Res. 
2000; 12:169-75. 

Safarinejad MR. Therapeutic effects of colchicine in the management of Peyronie’s disease: a 
randomized double-blind, placebo-controlled study. Int J Impot Res. 2004;16:238-43. 

Prieto Castro RM, Leva Vallejo ME, Regueiro Lopez JC, Anglada Curado FJ, Alvarez Kindelan 
J, Requena Tapia MJ. Combined treatment with vitamin E and colchicine in the early stages of 
Peyronie’s disease. BJU Int. 2003;91:522-4. 


130 


F. Castiglione et al. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


Brant WO, Dean RC, Lue TF. Treatment of Peyronie’s disease with oral pentoxifylline. Nat 
Clin Pract Urol. 2006;3:111—5. 

Smith JF, Shindel AW, Huang YC, Clavijo RI, Flechner L, Breyer BN, Eisenberg ML, Lue 
TF. Pentoxifylline treatment and penile calcifications in men with Peyronie’s disease. Asian J 
Androl. 2011;13(2):322-S. 

Gonzalez-Cadavid NF, Rajfer J. Treatment of Peyronie’s disease with PDES inhibitors: an 
antifibrotic strategy. Nat Rev Urol. 2010;7:215-21. 

Palmieri A, Imbimbo C, Creta M, Verze P, Fusco F, Mirone V. Tadalafil once daily and extra- 
corporeal shock wave therapy in the management of patients with Peyronie’s disease and erec- 
tile dysfunction: results from a prospective randomized trial. Int J Androl. 2012;35:190-S. 
Dell'Atti L. Tadalafil once daily and intralesional verapamil injection: a new therapeutic direc- 
tion in Peyronie’s disease. Urol Ann. 2015;7:345-9. 

Winter CC, Khanna R. Peyronie’s disease: results with dermo-jet injection of dexamethasone. 
J Urol. 1975;114:898—900. 

Desanctis PN, Furey CA Jr. Steroid injection therapy for Peyronie’s disease: a 10-year sum- 
mary and review of 38 cases. J Urol. 1967;97:114—-6. 


. Toksu E. Peyronie’s disease: a method of treatment. J Urol. 1971;105:523-4. 
. Furey CA Jr. Peyronie’s disease: treatment by the local injection of meticortelone and hydro- 


cortisone. J Urol. 1957;77:25 1-661. 


. Cipollone G, Nicolai M, Mastroprimiano G, Iantorno R, Longeri D, Tenaglia R. Betamethasone 


versus placebo in Peyronie’s disease. Arch Ital Urol Androl. 1998;70:165-8. 


. Gelbard M, Goldstein I, Hellstrom WJ, McMahon CG, Smith T, Tursi J, et al. Clinical effi- 


cacy, safety and tolerability of collagenase clostridium histolyticum for the treatment of pey- 
ronie disease in 2 large double-blind, randomized, placebo controlled phase 3 studies. J Urol. 
2013;190:199-207. 

Levine LA, Cuzin B, Mark S, Gelbard MK, Jones NA, Liu G, et al. Clinical safety and effec- 
tiveness of collagenase clostridium histolyticum injection in patients with Peyronie’s disease: 
a phase 3 open-label study. J Sex Med. 2015;12:248-58. 

Lipshultz LI, Goldstein I, Seftel AD, Kaufman GJ, Smith TM, Tursi JP, et al. Clinical efficacy 
of collagenase clostridium histolyticum in the treatment of Peyronie’s disease by subgroup: 
results from two large, double-blind, randomized, placebo-controlled, phase III studies. BJU 
Int. 2015;116:650-6. 

US Food & Drug Administration (FDA). FDA approves drug treatment for Peyronie’s disease 
[Internet]. Silver Spring, MD: US FDA; 2013. http://www.fda.gov/NewsEvents/Newsroom/ 
PressAnnouncements/ucm377849.htm. Accessed 11 Aug 2016 

Levine LA, Merrick PF, Lee RC. Intralesional verapamil injection for the treatment of 
Peyronie’s disease. J Urol. 1994;151:1522-4. 

Levine LA. Treatment of Peyronie’s disease with intralesional verapamil injection. J Urol. 
1997;158:1395-9. 

Levine LA, Goldman K, Greenfield J. Experience with intraplaque injection of verapamil for 
Peyronie’s disease. J Urol. 2002;168:621-6. 

Hellstrom WJ, Kendirci M, Matern R, et al. Single-blind, multicenter, placebo controlled, par- 
allel study to assess the safety and efficacy of intralesional interferon alpha-2B for minimally 
invasive treatment for Peyronie’s disease. J Urol. 2006;176:394-8. 

Inal T, Tokatli Z, Akand M, Ozdiler E, Yaman O. Effect of intralesional interferon-alpha 2b 
combined with oral vitamin E for treatment of early stage Peyronie’s disease: a randomized 
and prospective study. Urology. 2006;67:1038-42. 

Fojecki GL, Tiessen S, Osther PJ. Extracorporeal shock wave therapy (ESWT) in urology: a 
systematic review of outcome in Peyronie’s disease, erectile dysfunction and chronic pelvic 
pain. World J Urol. 2016; 

Hatzichristodoulou G, Meisner C, Gschwend JE, Stenzl A, Lahme S. Extracorporeal shock 
wave therapy in Peyronie’s disease: results of a placebo-controlled, prospective, randomized, 
single-blind study. J Sex Med. 2013;10:2815—-21. 


49. 


50. 


51. 


D2. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


6l. 
62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


14 


The Management of Peyronie’s Disease 131 


Gao L, Qian S, Tang Z, Li J, Yuan J. A meta-analysis of extracorporeal shock wave therapy for 
Peyronie’s disease. Int J Impot Res. 2016; 

Riedl CR, Plas E, Engelhardt P, Daha K, Pflüger H. lontophoresis for treatment of Peyronie’s 
disease. J Urol. 2000;163:95-9. 

Di Stasi S, Giannantoni A, Stephen RL, et al. A prospective, randomized study using transder- 
mal electromotive administration of verapamil and dexamethasone for Peyronie’s disease. J 
Urol. 2004;171:1605-8. 

Greenfield JM, Shah SJ, Levine LA. Verapamil versus saline in electromotive drug administra- 
tion for Peyronie's disease: a double-blind, placebo controlled trial. J Urol. 2007;177:972-S. 
Li J, Duncan RL, Burr DB, Turner CH. L-Type calcium channels mediate mechanically 
induced bone formation in vivo. J Bone Miner Res. 2003;18:58-66. 

Alman BA, Greel DA, Ruby LK, et al. Regulation of proliferation and platelet-derived growth 
factor expression in palmar fibromatosis (Dupuytren contracture) by mechanical strain. J 
Orthop Res. 1996;14:722-8. 

Brighton CT, Fisher JRS Jr, Levine SE, et al. The biochemical pathway mediating the prolifera- 
tive response of bone cells to a mechanical stimulus. J Bone Joint Surg Am. 1996;78:1337-47. 
Levine LA, Newell M, Taylor FL. Penile traction therapy for treatment of Peyronie’s disease: 
a single-center pilot study. J Sex Med. 2008;5:1468-73. 

Gontero P, Di Marco M, Giubilei G, et al. Use of penile extender device in the treatment of 
penile curvature as a result of Peyronie’s disease. Results of a phase II prospective study. J Sex 
Med. 2009;6:559-66. 

Kendirci M, Hellstrom WJ. Critical analysis of surgery for Peyronie’s disease. Curr Opin Urol. 
2004;6:381-8. 

Dimitriou R, Levine LA. A surgical algorithm for penile prosthesis placement in men with 
erectile failure and Peyronie’s disease. J Urol. 1999;161:1014A. 

Levine LA, Lenting E. A surgical algorithm for the treatment of Peyronie’s disease. J Urol. 
1997;158:2149-52. 

Ralph DJ, Minhas S. The management of Peyronie’s disease. BJU Int. 2004;93:208-15. 
Nesbit RM. Congenital curvature of the phallus: report of three cases with description of cor- 
rective operation. J Urol. 1965;93:230-2. 

Ralph DJ, al-Akraa M, Pryor JP. The Nesbit operation for Peyronie’s disease: 16-year experi- 
ence. J Urol 1995; 4: 1362-1363. 

Essed E, Schroeder F. New surgical technique for Peyronie’s disease. Urology. 1985;25:582-7. 
Hauck E, Bschlaipfer T, Diemer T, Manning M, Schroeder-Printzen I, Weidner W. Long term 
results of Essed-Schroeder plication by the use of non absorbable Goretex sutures for correct- 
ing congenital penile curvature. Int J Impot Res. 2002;14(3):146-S0. 

Gholami SS, Lue TF. Correction of penile curvature using the 16-dot plication technique: a 
review of 132 patients. J Urol. 2002;167:2066-9. 

Taylor FL, Levine LA. Surgical correction of Peyronie’s disease using Tunica Albuginea 
plication or partial plaque excision with pericardial graft: long-term followup. J Sex Med. 
2008;5:2221-8. 

Yachia D. Modified corporoplasty for the treatment of penile curvature. J Urol. 1990;143:80-2. 
Dalkin BL, Carter MF. Venogenic impotence following dermal graft repair for Peyronie’s dis- 
ease. J Urol. 1991;146:849-51. 

Gelbard MK. Relaxing incisions in the correction of penile deformity due to Peyronie’s dis- 
ease. J Urol. 1995;154:1457-60. 

Mulhall JP, Anderson M, Parker M. A surgical algorithm for men with combined Peyronie’s dis- 
ease and erectile dysfunction: Functional and satisfaction outcomes. J Sex Med. 2005;2:132-8. 
Kovac JR, Brock GB. Surgical outcomes and patient satisfaction after dermal, pericardial, and 
small intestinal submucosal grafting for Peyronie’s disease. J Sex Med. 2007;4:1500-8. 
Leungwattanakij S, Bivalacqua TJ, Reddy S, Hellstrom WJ. Long-term follow-up on use 
of pericardial graft in the surgical management of Peyronie’s disease. Int J Impot Res. 
2001;13:183-6. 


132 


F. Castiglione et al. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


Kadioglu A, Sanli O, Akman T, Ersay A, Guven S, Mammadov F. Grafts materials in Peyronie’s 
disease surgery: a comprehensive review. J Sex Med. 2007;4:581-95. 

Brannigan RE, Kim ED, Oyasu R, McVary KT. Comparison of tunica albuginea substitute for 
the treatment of Peyronie’s disease. J Urol. 1998;159:1064-8. 

El Sakka AI, Lue TF. Venous grafting for the correction of penile curvature in Peyronie’s dis- 
ease. Curr Opin Urol. 1998;8(6):541-6. 

Kadioglu A, Tfekli A, Usta M, Demirel S, Tallaloglu S. Surgical treatment of Peyronie’s dis- 
ease with incision and venous patch technique. Int J Impot Res. 1999;11(2):75-81. 

Arena F, Peracchia G, Di Stefano C, Barbieri A, Cortellini P. Peyronie’s disease: incision and 
dorsal vein grafting combined with contralateral plication in straightening the penis. Scand J 
Urol Nephrol. 1999;33(3):181-S. 

Akkus E, Ozkara H, Alici B, Demirkesen O, Akaydin A, Hattat H, Solok V. Incision and 
venous patch graft in the surgical treatment of penile curvature in Peyornie’s disease. Eur 
Urol. 2001;40(5):531-6. 

Adeniyi A, Goorney SR, Pryor JP, Ralph DJ. The Lue procedure: analysis of the outcome in 
Peyronie’s disease. BJU Int. 2002;89:404-8. 

Levine LA, Estrada CR. Human cadaveric pericardial graft for the surgical correction of 
Peyronie’s disease. J Urol. 2003;170:2359-62. 

Montorsi F, Salonia A, Briganti A, Dehò F, Zanni G, Luigi DP, Rigatti P. Five year follow up 
of plaque incision and vein grafting for Peyronie’s disease [Abst 1256]. Annual meeting of the 
American Urological Association; 2004. 

Kalsi J, Minhas S, Christopher N, Ralph D. The results of plaque incision and venous 
grafting (Lue procedure) to correct the penile deformity of Peyronie’s disease. BJU Int. 
2005;95: 1029-33. 

Shioshvili TJ, Kakonashvili AP. The surgical treatment of Peyronie’s disease: replacement of 
plaque with free autograft of buccal mucosa. Eur Urol. 2005;48(1):129-33. 

Kalsi J, Cristopher AN, Ralph DJ, Minhas S. Plaque incision and fascia lata grafting in the 
surgical management of Peyronie’s disease. BJU Int. 2006;98(1):110-4. 

Cormio L, Zucchi A, Lorusso F, Selvaggio O, Fioretti F, Porena M, Carrieri G. Surgical treat- 
ment of Peyronie’s disease by plaque incision and grafting with buccal mucosa. Eur Urol. 
2009;55(6):1479-65. 

Egydio PH, Lucon AM, Arap S. Treatment of Peyronie’s disease by incomplete circumfer- 
ential incession of the tunica albuginea and plaque with bovine pericardium graft. Urology. 
2002;59:570-4. 

Sansalone S, Garaffa G, Djinovic R, Pecoraro S, Silvani M, Barbagli G, Zucchi A, Vespasiani 
G, Loreto C. Long-term results of the surgical treatment of Peyronie’s disease with the 
Egydio’s technique: a European multicentre study. Asian J Androl. 2011;13(6):842-6. 

Levine LA, Greenfield JM, Estrada CR. Erectile dysfunction following surgical correction of 
Peyronie’s disease and a pilot study of the use of Sildenafil citrate rehabilitation for postopera- 
tive erectile dysfunction. J Sex Med. 2007;5:241-7. 

Garaffa G, Minervini A, Christopher NA, Minhas S, Ralph DJ. The management of resid- 
ual curvature after penile prosthesis implantation in men with Peyronie’s disease. BJU Int. 
2011;108(7):1152-6. 

Bonillo MA, Garaffa G, Ralph DJ. Addressing residual penile deformity in the Peyronie’s 
disease patient during penile implant surgery. Curr Sex Health Rep. 2007;4(4):163-6. 

Wilson SK, Carson CC. Surgical straightening with penile prosthesis. In: Levine L, editor. 
Peyronie’s disease. a guide to clinical management. Totowa, NJ: Humana; 2007. p. 249-58. 
Wilson SK, Delk JR. A new treatment for Peyronie’s disease: modelling the penis over an 
inflatable penile prosthesis. J Urol. 1994;152:1121-3. 

Wilson SK, Cleves MA, Delk JR II. Long term follow up of treatment for Peyronie’s disease: 
modeling the penis over an inflatable penile prosthesis. J Urol. 2001;165:825-9. 

Kovalezyk JJ, Mulcahy JJ. Penile curvatures and aneurysmal defects with the Ultrex penile 
prosthesis corrected with the insertion of AMS 700 CX. J Urol. 2001;165:825-9. 


14 The Management of Peyronie's Disease 133 


96. Chung E, Solomon M, De Young L, Brock GB. Comparison between AMS 700 CX and colo- 
plast titan inflatable penile prosthesis for Peyronie’s disease treatment and remodelling: clini- 
cal outcomes and patients satisfaction. J Sex Med. 2013;10(1 1):2855-60. 

97. Levine LA, Dimitriou RJ. A surgical algorithm for penile prosthesis placement in men with 
erectile failure and Peyronie’s disease. Int J Impot Res. 2000;12:147-51. 


Surgical Sperm Retrieval 1 5 


O. Kalejaiye, A. Raheem, and D. Ralph 


Introduction 


Infertility is the failure to conceive after regular unprotected sexual intercourse for 
at least 1 year. Male factor infertility is responsible for an estimated 25% of all cases 
of couple infertility. Azoospermia is found in approximately 15-20% of infertile 
men. The causes of azoospermia can be divided into obstructive and non-obstructive. 
Obstructive azoospermia (OA) may be due to an obstruction at any point along the 
male reproductive tract. It is usually associated with normal sized testis and hor- 
monal profile, with dilatation of the epididymis. A past history of a vasectomy, 
inguinal hernia repair or symptoms of haematospermia with ejaculatory pain all 
suggest a possible cause of obstructive azoospermia. 

Non-obstructive azoospermia (NOA) is usually due to failure of spermatogene- 
sis. Clinically, these men may have a small testis with an elevated Follicular 
Stimulating Hormone (FSH). However NOA may exist in men with normal sized 
testes and normal FSH levels in men with late spermatogenic arrest. A past history 
of crytoorchism, chemotherapy especially at a young age or infections affecting the 
genital (i.e. Mumps orchitis) may all be elicited in the history. 

In this chapter we will be discussing our recommended methods of sperm 
retrieval in this population. 


O. Kalejaiye (2) 
Department of Urology, University College Hospital, London, UK 


Department of Andrology, University College London, London, UK 


A. Raheem 
Department of Andrology, University College London, London, UK 


Department of Andrology, Cairo University, Cairo, Egypt 


D. Ralph 
Department of Andrology, University College London, London, UK 


© Springer International Publishing AG 2018 135 
S. Goonewardene, R. Persad (eds.), Surgical Procedures for Core Urology 
Trainees, https://doi.org/10.1007/978-3-319-57442-4_15 


136 O. Kalejaiye et al. 


Clinical Assessment 


A detailed history and examination is vitally important. The history should be used 
to determine both normal function of the reproductive tract (erectile and ejaculatory 
function) and pathological or congenital processes which may have adversely 
affected fertility. Examination is to determine normal secondary sexual characteris- 
tics, presence of surgical scars in the groin or scrotum and the size of the epididy- 
mis, vas and testis. A testis length of less than 4 cm may be associated with testicular 
failure and non-obstructive azoospermia. However, it is important to note that racial 
differences in genitalia size exist. The absence of the vas either unilaterally or bilat- 
erally may be associated with a genetic abnormality of the cystic fibrosis gene; it is 
usually associated with obstructive azoospermia. Dilatation of the epididmyi sug- 
gests an obstructive element which may be amenable to reconstruction. 

Table 15.1 illustrates the required investigations for these patients. These inves- 
tigations aid in determining whether the patient has obstructive or non-obstructive 
azoospermia as well as identifying other conditions which may affect fertility. 

Two semen analyses are usually required to confirm azoospermia. The presence 
of low volume, absent fructose and an acid PH are pathognomonic of ejaculatory 
duct obstruction (EDO) or seminal vesicle atresia. Both of these conditions are 
causes of obstructive azoospermia. Seminal atresia occurs in congenital bilateral 
absence of the vasa (CBAVD). EDO may be due to a congenital Mullerian duct cyst 
or stenosis of the ejaculatory ducts. 

A hormonal profile (FSH, LH, morning Testosterone and Prolactin) may help 
differentiate OA from NOA. Men with OA will have normal FSH, T levels whereas 
men with NOA usually have elevated (indicates seminiferous tubule injury) or high 
normal FSH with or without a reduction in testosterone. However men with late 
maturation arrest may have results within normal parameters in addition to normal 
testicular size. 

Imaging of the scrotum determines the size of the testis and epididymis, presence 
of a significant varicocele with the presence of reflux on Valsalva and excludes the 
presence of an impalpable testis tumour. A Trans rectal ultrasound (TRUS) is per- 
formed if EDO is suspected. This is performed with a 7-MHz frequency probe. This 
measures the degree of seminal vesicle dilatation (normal width is <1.5 cm) and the 
diameter of the ejaculatory ducts (normal is <2.3 mm). 

Genetic assay is performed for karyotyping, Y-chromosome micro-deletions and 
Cystic Fibrosis (CF) gene mutations. Men with AZF a and AZF b micro-deletions 
will not have any sperm found with surgical retrieval and therefore it should not be 


Table 15.1 Investigations Investigations 


for infertility “Semen analysis 


Hormonal profile: FSH, LH, testosterone, prolactin 
USS scrotum/TRUS o o 
Genetic assay 

Virology: hepatitis B, C and HIV 
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offered. Men with AZF c micro-deletions have a 50% chance of successful sperm 
retrieval. Men with CF gene mutations will require genetic counselling and their 
partner should be tested for CF mutations as if both are carriers, they may have a 
25% risk of having a baby with CF. Karyotype anomalies both structural and 
numerical are more prevalent in infertile men. In cases of karyotype anomalies or 
CF gene mutations; pre-implantation genetic diagnosis (PGD) may be required. 


Surgical Sperm Retrieval 


l Options Indication 
Percutaneous epididymal sperm | OA: epididymal dilatation; no reconstruction planned 
aspiration (PESA) 
Microsurgical epididymal During microsurgical epididymo-vasostomy (E-V) 
sperm aspiration (MESA) 
Testicular sperm aspiration OA where epididymis is collapsed or reconstruction planned 
(TESA) failed PESA, failed ejaculation on day of egg collection 
Testicular sperm extraction NOA (not currently the procedure of choice), OA) 
(TESE) 
Micro-dissection testicular NOA (procedure of choice) 
sperm extraction (mTESE) 


PESA 


This may be performed under a local anaesthetic. The epidiymal head must be 
dilated and easily palpable. The patient is positioned supine. The epidiymal head is 
grasped between the index finger and thumb. A butterfly needle (21-23 G) attached 
to a 20 ml syringe containing sperm buffer is inserted into the epididymal head; 
negative pressure is applied and maintained on the syringe while the needle is 
moved to and fro without coming out of the skin. 


MESA 


This is performed during a micro-surgical epididymo-vasostomy when the epidid- 
ymi are opened. Sperm is aspirated directly from the epididymal tubules. The 
absence of sperm in the aspirate suggests that the blockage in the epididymis is at a 
higher level. Sperm may also be aspirated from the proximal vassal ends during a 
vaso-vasostomy. 


TESA 


This may be performed under a local or general anaesthesia. It is similar to PESA. The 
body of the testis is grasped and a butterfly needle (19-21 G) in inserted into the testis. 
The aspirated seminiferous tubules from the testis are used to retrieve sperm. 
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TESE 


This is performed under a general anaesthesia. A median raphe incision is made, the 
tunical vaginalis is opened and the testis delivered. Multiple transverse incisions are 
made in each quadrant of the testis using a no. 15 scalpel. The seminiferous tubules 
are retrieved from each incision and placed in sperm buffer. The tunical incisions 
are closed using 4-0 vicryl. The vaginalis is closed anatomically using 3—0 vicryl 
and the testis returned to the scrotum. The dartos is closed using 4—0 vicryl with 4—0 
vicryl rapide to the scrotal skin. 


mTESE 


This is the gold standard procedure for sperm retrieval in men with non-obstructive 
azoospermia due to its higher success rates and lower complication rates when com- 
pared with TESE. However, it requires a surgeon with experience in microsurgical 
techniques and usually takes much longer than the other techniques already 
described. A median raphe incision is made, the tunical vaginalis opened and the 
testis delivered. An equatorial incision involving three-quarters of the circumfer- 
ence is made in the tunical albuginea. Care must be made to avoid subtunical blood 
vessels. Two haemostats are applied to the tunical albuginea and the testis is bivalved 
slowly. Micro-dissection is performed under a 20x magnification operating micro- 
scope avoiding blood vessels. Dissection is performed in quadrants to ensure global 
sampling. Dilated and opaque tubules are harvested. Dissection continues until 
sperm is obtained; however care must be taken as the level of the rete testis is 
approached. Closure is the same as described for TESE. 


Complications 


Complications 


Testicular sperm retrieval 
e Bleeding including intra-testicular haematoma 
e Wound infection 

e Testicular atrophy 

e Late hypogonadism 

e Chronic pain 
PESA/MESA 

e Epididymitis 

e Bleeding 

e Infection 

e Epididymal obstruction 
e Pain 
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Conclusions 

It is now possible for men previously deemed infertile to father children either 
spontaneously or with the aid of modern assisted reproductive techniques and 
surgical sperm retrieval. 

Surgical sperm retrieval is dependent on an accurate assessment of the 
patient by an experienced Andrological surgeon to choose the technique com- 
bining the best chance of success with the least risk of complications. The 
chance of successful sperm retrieval in men with OA approaches 100%, while 
that for NOA is approximately 50%. Men may also be offered reconstruction 
in some cases of OA. 
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Introduction 


In this chapter we will be discussing several benign conditions affecting the groin 
and scrotum which andrologist may be involved in managing. Knowledge of the 
anatomy of this area and potential complications is very important. The rich vascu- 
lar supply to the scrotum means that any surgical procedure must involve meticu- 
lous haemostasis. The scrotum obtains its blood supply from two different directions: 
transversely and longitudinally. This means that the scrotal wall is usually a very 
forgiving structure with good healing following both trauma and surgery. The mid- 
line raphe incision is utilised in most procedures as it is associated with the best 
cosmesis. In surgery on or near the epididymis it’s important to be aware of the 
location of the rete testis with its terminal blood supply to the testis. The rete testis 
is also the only connection between the testis and the epididymis. This means that 
epididymal surgery may result in compromise of the blood supply to the testis and 
epididymis as well as cause epididymal obstruction. 

All the procedures in this section require careful counselling of the patients. This 
must include management of patient expectations especially if the primary aim for 
surgery is resolution of pain. In addition, a full explanation of possible 
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complications is vital. We often advise scrotal support for 24 h, scrotal elevation for 
several days and that the patient undertakes minimal exertion for up to a week fol- 
lowing surgery. 


Microscopic Sub-inguinal Varicocelectomy 


A varicocele is an abnormal dilatation of the pampiniform plexus which classically 
results in a dragging sensation in the scrotum. It may also be associated with delayed 
growth of the associated testis, and hypogonadism. Its role in infertility remains 
controversial although there is good evidence that it significantly improves semen 
parameters and IVF outcomes [1, 2]. The prevalence in the general population is 
estimated to be 15%; 35% in infertile men [1, 2]. The presence of a new onset vari- 
cocele especially in later life should raise the suspicion of a possible renal tumour 
(secondary varicocele) and so imaging of the renal tract should be performed in 
these circumstances. On lying supine, the varicocele may empty which helps to dif- 
ferentiate a primary from a secondary varicocele. 
Varicoceles are graded as follows: 


Grade 1 (small): palpable only with Valsalva. 
Grade 2 (medium): palpable without Valsalva. 
Grade 3 (large): Visible through the scrotal skin. 


The common approaches to varicocelectomy are illustrated in Table 16.1 [3]. We 
perform a microscopic subinguinal varicocele ligation and we have described the 
approach below. This has the lowest complication rates and best outcomes. 

Surgical steps 


e Subinguinal incision. 
— One fingers breadth above pubic tubercle and don’t cross medial border of penis. 

e Deepen incision through scarpa’s fascia until the superficial inguinal ring is 
exposed. 

e Identify the cord and pull up with a Babcock. Free the cord further posteriorly 
using a peanut swab. 

e Place a damp swab behind the cord and remove the Babcock. 

e Identify any cremasteric vessels outside the cord (often observed at the corner of 
the scrotal neck). 
— Ligate the veins using 3-0 vicryl. 


Table 16.1 Common approaches to Radiological retrograde embolization 
varicocelectomy Inguinal ligation 7 E 
High retroperitoneal ligation 
Microscopic subinguinal ligation 

l Laparoscopic/robotic assisted ligation 
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Open the cord under the microscopic vision. 

Place fingers behind the cord and identify all structures’ systematically from 
medial to lateral. 

— Mobilise veins carefully and sloop. 

— Identify and preserve the vas and its vessels. 

— The artery is usually between two veins and often within fatty tissue. 

Ensure vessels are veins prior to ligating with 3—0 vicryl by applying papaverine 
and observing for pulsation and by the use of a Doppler. 

Deliver testis and ligate any gubernaculum veins. 

Return the testis to the scrotum. 

Close in layers: 

— 3-0 vicryl to fascia. 

— 3-0 monocry] to skin. 


Risks: 
Hydrocele. 


Recurrence. 
Testicular infarction/atrophy [1-3]. 


Radical Inguinal Orchidectomy 


The presentation of a testis tumour is usually as a painless scrotal mass. The patient 
should be assessed for metastatic disease or signs of androgenisation i.e. gynaeco- 
mastia [3]. Alternative diagnoses should be excluded such as hydrocele, epididymal 
cyst, hernia and delayed testicular torsion [3]. Initial management includes tumour 
markers, testis ultrasound and cryopreservation of sperm. 


Surgical steps 


3-5 cm inguinal incision, 2 cm above the pubic tubercle. 

Deepen the incision to expose scarpa’s fascia and divide using monopolar 
diathermy. 

Incise the aponeurosis of the external oblique in the line of its fibres to the super- 
ficial inguinal ring. 

Identify and preserve the ilioinguinal nerve as it exits the ring laterally. 

Elevate the cord and dissect it free from the cremasteric fascia. 

Apply a clamp to the proximal end of the cord at the deep ring. 

Deliver the testis and divide the gubernaculum. 

Divide the cord between two clamps. 

Transfix the proximal cord stump with 0-vicryl twice. 

Close the groin incision in layers: 

— 2-0 vicryl to fascial layers. 

— 3-0 monocryl to skin. 
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Risks 


e Scrotal and retroperitoneal haematoma. 
e Wound infection. 

e Jlio-inguinal nerve injury. 

e Hernia [3] 


Vasectomy 


This is an effective form of male sterilisation. The number of vasectomies being 
performed is falling and it is now mainly done by non-urologists. The aim is to 
remove a segment of the vas and closure of the proximal and distal ends separately. 
It may be performed under local or general anaesthesia. This is one of the most 
litigious areas of Urology which makes careful and detailed counselling vitally 
important (see Table 16.2). The procedure should be described and a decision made 
with the patient regarding how whether it should be performed under local or gen- 
eral anaesthesia. Alternative contraceptives will be required until a negative semen 
analysis is obtained 12 weeks (or 16 weeks) post-procedure [4]. Special clearance 
may be given if the patient has two semen samples with less than 100,000 non- 
motile sperm taken 3—6 months apart [4]. Although the procedure is reversible, 
patients should consider it irreversible. Reversal is usually not available on the NHS 
and its success rates diminish with increasing time after the vasectomy. 
Surgical steps 


e Identify the vas by gently rolling it between the fingers. 
— Fix the vas using the 3-finger grip: index and thumb anteriorly; middle finger 
posteriorly. 
— Ensure minimal additional tissue between vas and grasping fingers. 
— Ensure the vas is immobilised comfortably in the superiolateral scrotum. 
e Use a 24-G needle to infiltrate 1% lignocaine above and below the vas. 
— Wait 1 minute at least if the procedure is being performed under local 
anaesthesia. 


Table 16.2 Checklist for Explanation of procedure 


vasectomy counselling Complications described 


Alternative contraceptives required till negative semen 
analysis 


Consider irreversible 


Describe special clearance 


Discuss alternatives to vasectomy 


Allow cooling off period before procedure 


Semen analysis at 12 weeks 


Provide BAUS patient information leaflet 


Need for repeat procedure in early failure 
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e Make a | cm transverse incision over the vas with a no. 15 blade. 
e Spread the superficial fascia with a mosquito and grasp the vas with vasectomy 
clamp. 
e Continue making superficial incisions over the vas and re-grasping until the vas 
is free from its fascial layers. 
— At this point the vas will appear to pop out from its fascial layers. 
— The fascial layers are further dissected off the vas until 2—4 cm of vas is free 
of covering fascia. 
e Place 2 artery clips approximately 2 cm apart of the straight vas. 
— Divide the vas. 
— Inspect the specimen and confirm it is the vas. 
— Send the vas for pathology. 
e Ligate the transected ends with 3-0 vicryl. 
e Ensure good haemostasis. 
e Return the vas stumps to the scrotum and close in separate compartments using 
3-0 vicryl. 
— The proximal vas is covered by the internal spermatic fascia. 
— The distal vas is buried outside the fascia compartment. 
e Close in one layer including dartos: 4—0 vicryl rapide. 
— Ensure vas has not been caught in closure by ensuring free movement of scro- 
tum over vas. 
e Infiltrate the cord and the skin with 0.5% Marcaine. 
e Repeat the steps above on the contralateral side through a separate incision. 


Post-operative care 


e Avoid sexual intercourse for 7—10 days. 
e Analgesia, scrotal support/elevation. 
e Semen analysis at 12 weeks. 


Risks (BAUS Patient information leaflet) [5]: 


e Scrotal haematoma (may require return to theatre). 
e Granuloma at transected ends of vas. 

e Infection: wound, epididymis or testis. 

e Chronic testicular pain: 10-30%. 

e Early failure: 1 in 250-500. 

e Late failure: 1 in 2000. 


Scrotal Hydrocele 


This is an abnormal collection of fluid between the two layers of the tunica vagina- 
lis. It is a common benign condition which may be acquired or congenital. We will 
focus on acquired hydrocele repairs in this chapter. Acquired hydroceles are usually 
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idiopathic but may also be secondary to trauma, tumour, torsion or infection [3]. 
Clinically, they present as a scrotal swelling which trans illuminates, is not separate 
from the testis and it is possible to get above. The patient may be asymptomatic or 
describe discomfort on carrying out activities of daily living. Symptomatic hydro- 
celes require treatment. An ultrasonography may be indicated to exclude other or 
associated pathologies. Surgical repair is the gold standard but aspiration with or 
without sclerotherapy may be useful in men unfit for surgery [3]. Non-surgical 
options are associated with high recurrence rates. 
Surgical steps [6]: Jabouley 


e Midline raphe incision. Tunica vaginalis is opened. 

e The hydrocele is drained. 

e Testis delivered and the tunica vaginalis (hydrocele sac) is everted behind the 
testis. 
— Redundant tunica vaginalis may be excised close to the testis and cord. 

e Careful haemostasis. This is usually present at the inferior leaflet of the hydro- 
cele sac. 
— Control bleeding with a running suture (3-0 vicryl) along the free edges of the 

tunica vaginalis. 

e Approximate the edges of the tunica loosely behind the testis and suture together 
using 3-0 vicryl. 

e Haemostasis with bipolar forceps. 

e Return the testis to the scrotum. 

e Closure in layers: dartos (3—0 vicryl); skin (4—0 vicryl rapide). 


Surgical steps: Lord’s plication 


e Midline raphe incision. Tunica vaginalis is opened. 
e The hydrocele is drained. 
e Testis delivered. 
e Place circumferential sutures (3—0 vicryl) from the edge of the hydrocele sac 
towards the testicle. 
— These should be approximately 1 mm apart with bites 1 cm wide. 
— Sutures are interrupted. 
— Tie the sutures individually. 
— The end result looks like a ‘Spanish collar’ around the testis and epididymis. 
e Haemostasis with bipolar forceps. 
e Return the testis to the scrotum. 
e Closure in layers: dartos (3—0 vicryl); skin (4—0 vicryl rapide). 


Drains: optional. Consider a Penrose/corrugated drain for: 


e Large or bilateral hydroceles. 
e Tunica excision performed. 
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Risks (BAUS Patient information leaflet) [5]: 


e Haematoma (may require return to surgery). 
e Recurrence: <1 in 50. 

e Chronic pain in testis or scrotum: <1 in 50. 
e Infection: wound/testis. 


Epididymal Cysts 


This is an abnormal cystic lesion anywhere along the length of the epididymis. It 
may also result from an aneurysmal dilatation of the epididymal tubule; this con- 
tains dead sperm and is more correctly called a spermatocoele. Both present and are 
managed identically. 

Clinically, they present as a scrotal swelling which trans illuminates, is separate 
from the testis and it is possible to get above. The patient may be asymptomatic or 
describe pain or discomfort. Most are small, occur near the epididymal head and are 
asymptomatic. 

Surgical excision is indicated for symptoms but patients must be cautioned that 
their pain may not be due to the cysts and therefore may not resolve post-operatively. 
Non-surgical option is aspiration but this is associated with high recurrence rates. 

Surgical steps: 


e Midline raphe incision through dartos and external spermatic fascia. 
e The testis is delivered within the tunica vaginalis. 
e The tunica is opened and the physiological hydrocele drained. 
e Develop a plane between the cyst and the epididymis/testis. 
— Use small scissors. 
— Avoid inadvertent puncture of the cyst. 
e Continue carefully mobilising the cyst free using both blunt and sharp 
dissection. 
e Remove the cyst intact. 
e Haemostasis with bipolar forceps. 
e Close the tunica vaginalis anatomically: 3—0 vicryl. 
e Return the testis within its tunica to the scrotum. 
e Closure in layers: dartos (3—0 vicryl); skin (4—0 vicryl rapide). 


Risks (BAUS Patient information leaflet) [5]: 


e Haematoma (may require return to surgery). 

e Recurrence: <1 in 10-50. 

e Chronic pain in testis or scrotum: <1 in 50. 

e Infection: wound/testis. 

e Scarring of the epididymis causing obstructive azoospermia. 
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Epididymectomy 


Chronic scrotal pain is a difficult condition to manage and may occur following 
scrotal surgery especially vasectomy. Vasectomy may result in an obstructive epi- 
didymitis associated with pain. In a study in men undergoing epidiymectomy after 
vasectomy, 63% experienced long-term resolution in pain [7]. Similar results were 
obtained in a mixed group where men had epididymectomy with or without orchi- 
dectomy where the aetiology of pain was not always known [8]. The indicators for 
pain improvement may be previous scrotal surgery (especially vasectomy) and 
signs or symptoms suggestive of inflammation of the testis or epididymis on imag- 
ing or pathology [7, 8]. 

Epididymectomy is indicated for pain or a mass involving the epididymis [3]. 
However, patients must be very carefully counselled when the primary aim is the 
resolution of pain. Ideally men with chronic scrotal pain should have exhausted all 
non-surgical options. 

The most important aspects of the operation are to ensure that the efferent tubules 
are divided and sealed; the vascular supply to the tests must not be compromised [3]. 

Surgical steps: 


e Midline raphe incision. 

e The testis is delivered within the tunica vaginalis. 

e The tunica is opened and the physiological hydrocele drained. 

e Place a stay suture on the epididymal head for traction: 3-0 vicryl. 

e Develop a plane between the epididymal head and testis using bipolar forceps 
and small scissors. 

e Stay flush with the epididymis to avoid injury to the testicular hilum which 
should be located medial to the epididymis. 
— Continue gently dissecting the epididymis off the testis. 

e Continue dissection to the junction with the vas. 
— Ligate any vessels: 3—0 vicryl. 
— Divide and ligate epididymis. 

e The final result should be the testis with only the cord structures intact. 

e Alternatively dissection could start at the distal vas thereby allowing the epididy- 
mis to be partially mobilised before the vascular pedicle is encountered. 

e Haemostasis with bipolar forceps. 

e Oversew the defect on the testis from which the epididymis was removed. 
— 4-0 vicryl; running suture. 

e Return the testis to the scrotum. 

e Closure in layers: dartos (3—0 vicryl); skin (4—0 vicryl rapide). 


Risks (BAUS Patient information leaflet) [5]: 


e Haematoma (may require return to surgery). 
e Infection: wound/testis. 


16 Inguino-Scrotal Surgery 149 


e Failure to resolve pain. 
e Injury to testis blood supply resulting in atrophy. 
e Subfertility if contralateral testis abnormal. 


Micro Denervation of the Spermatic Cord (MDSC) 


This is another option for men with chronic scrotal pain who have failed all non- 
surgical treatments. There has been some evidence suggesting that the greatest con- 
centration of fibres responsible for pain are located around the vasa and cord arteries 
as well as within the cremasteric muscle and fascia around the cord [3, 9]. The aim 
therefore of this procedure is to abolish all the afferent nerve pathways sparing only 
the testicular arteries, some lymphatics and the vas [3, 9]. 

The success rates of this procedure are quoted 71-89% [3, 10]. Men who had had 
previous surgery are not at significant disadvantage [11]. However, it is recom- 
mended that men should have a cord block prior to having the procedure. Men with 
a pain reduction of 50% or more are most likely to benefit from MDSC [9]. Lastly 
although 40% may experience pain relief immediately after the procedure, this may 
take up to 3 months [10]. 

Surgical steps [3, 12]: 


e Subinguinal incision over superficial inguinal ring. 
— 3-4 cm oblique incision. 
— Deepen incision through scarpa’s fascia till the cord is visible. 
e Identify the ilio-inguinal nerve as it exits the ring laterally. 
— Mobilise the nerve away from the cord and excise a 2-3 cm segment. 
— Ligate the ends with 4-0 silk and tuck the proximal end under the ring. 
e Elevate the cord and mobilise it to allow the placement of a 5/8 in. Penrose drain 
posteriorly. 
— Secure the drain to the drapes with clips. 
e Bring the operating microscope into the field (10-18x magnification). 
e Open the external spermatic fascia approximately 3—4 cm to expose the cord 
contents. 
— Secure the fascia edges to the Penrose drain to aid exposure. 
e Identify and mobilise the vas and its artery. 
— Place a sloop around these structures. 
— Strip the surface of the vas for approximately 1.5-2 cm. 
— Ifthe patient has had a previous vasectomy, divide the vas again to ensure all 
neural tissue on or around the vas has been divided. 
e Preserve as many lymphatics as possible to reduce the risk of post-operative 
hydrocele formation. 
e All other tissue is divided. 
e Remove the Penrose drain. 
e Haemostasis. 
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Close the groin incision in layers: 
— 2-0 vicryl to fascial layers. 
— 3-0 monocry] to skin. 


Risks (BAUS Patient information leaflet) [5]: 


Haematoma (may require return to surgery). 
Infection: wound/testis. 

Failure to resolve pain. 

Injury to testis blood supply resulting in atrophy. 
Hydrocele. 
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Role of Molecular Diagnostics 1 7 
in Prostate Cancer 


Alexander Van Hoof, Weslyn Bunn, Amanda Klein, 
and David M. Albala 


Introduction 


Prostate Cancer (PCa) is recognized as one of the most commonly diagnosed malig- 
nancies in the male population, and its incidence has greatly risen over the past few 
decades. In 2017, it is estimated that 161,360 new cases of PCa will be diagnosed 
accounting for 20% of cancer diagnoses in males, and approximately 26,730 deaths 
will result from the disease [1]. This is a consequence of a higher awareness of PCa 
and increased frequency of screening, made possible with the advent of new diag- 
nostic biomarkers and assays such as Prostate specific antigen (PSA) [2, 3]. This 
biomarker as well as other clinical, histological, and pathological screening and 
diagnostic tools have led to earlier PCa detection, an increased detection rate of low 
risk disease that can be managed effectively with treatment, and a decrease in the 
proportion of men who present with metastatic cancer [4, 5]. As a result, both the 
age-adjusted and overall mortality rate associated with PCa have decreased signifi- 
cantly over the past 30 years [6, 7]. Specifically, the death rate from PCa dropped 
51% from 1993 to 2014 [1]. However, there are still concerns about the way in 
which PCa is diagnosed and managed at large. 

Historically, one major issue has been the lack of consensus regarding the appro- 
priate use and interpretation of the various tools and assays available to physicians 
and patients in screening, diagnosing, and treating PCa. Currently, the most com- 
monly used methods are clinical, histological, and pathologic in nature. While, 
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these screening methods are each effective in their own right, they can be highly 
variable and lack both PCa and patient specificity. This along with the complexity 
and heterogeneity of PCa can lead to miss-diagnosis of PCa, as well as treatment 
strategies that may be overly aggressive or too conservative for the needs of the 
patient [7, 8]. 

The over diagnosis and treatment of PCa is of particular concern, not only for 
patients, but for the healthcare system as a whole. Increased screening and diagnosis 
of early stage PCa is associated with an increased cost in PCa related healthcare, 
despite the decrease in mortality rates [9]. Therefore, continued efforts to improve 
the validity and predictive accuracy of different tools as well as to define the guide- 
lines by which different assays are used in screening, diagnosing, and treating 
patients with PCa are necessary. More recently, technological and scientific advances 
in field of genetics and bio-informatics have resulted in the development of new 
gene based diagnostic and risk stratification tools. These assays are more precise 
and specific to both PCa and the individual patient, and consequently are touted as 
being better predictors of PCa outcomes. 


PSA Levels 


Prostate-specific antigen, or PSA, is a glycoprotein produced exclusively by the 
secretory cells lining the prostate gland to maintain semen fluidity so that sperm can 
swim. While in healthy patients, with normal cellular function, PSA is primarily 
confined to the gland itself, in patients with PCa, the disorganization of malignant 
cells enables the PSA to travel outside the lumen and into the bloodstream more 
easily. Thus, concentration of PSA in the blood can be used as a marker for PCa. 
The utility of PSA as a marker for PCa was first observed in men already known to 
have prostate cancer, as a method to monitor the disease [10]. PSA levels were 
shown to increase with advancing clinical stage, and were found to be useful in 
detecting biochemical recurrence (BCR) following definitive therapy [11]. PSA is 
also commonly used in men without a diagnosis of PCa, as an early screening 
method. An abnormal PSA value may be associated with finding PCa upon biopsy, 
this chance has been displayed to be as high as 50% in patients with PSA values 
>10 ng/ml [11-13]. When used along with digital rectal exam (DRE) and ultra- 
sounds, PSA can greatly increase the ability for early detection of PCa, while it is 
still low risk and manageable [7, 12]. 

The use of PSA as a screening tool was a breakthrough that increased early 
detection of PCa, lowered the rate at which patients were diagnosed with metastatic 
carcinoma, and greatly reduced the death rate associated with PCa [4, 6]. However, 
PSA has been displayed to have variable reliability from patient to patient with 
respect to diagnosing PCa due a large number of factors that can cause fluctuation, 
and as a result the clinical utility of PSA is in this setting limited [14]. PSA levels 
have been found to differ based on race and to increase steadily with age, such that 
different reference ranges can be considered normal for men of different races and 
age brackets (Table 17.1) [15, 16]. Additionally, bacterial prostatitis, asymptomatic 
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Table 17.1 Normal PSA ranges for Asian, African American, and White men across different age 
groups 


Medscape® www.medscape.com 


“Age range (years) | African Americans (ng/mL) | Asians (ng/mL) | Whites (ng/mL) 


40-49 | 0-2.0 [0-2.0 | 0-2.5 
50-59 {0-4.0 0-3.0 {0-3.5 
60-69 [0-4.5 [0-4.0 [04.5 
70-79 [0-5.5 05.0 [06.5 o 


Source: Urol Nurs © 2004 Society of Urologic Nurses and Associates 


prostate inflammation, urinary retention, recent surgical procedures to the prostate, 
and even DREs can artificially increase PSA levels in men without PCa [17-21]. In 
contrast, obesity and even the use of common medications such as 5-a reductase 
inhibitors (S-ARs), NSAIDS, thiazides, and statins have been found to lower serum 
PSA levels [22-29]. This lack of specificity (a given PSA value has to PCa) is cause 
for concern for urologists when treating patients both with and without diagnosed 
PCa. 

Following a positive biopsy, pretreatment PSA levels are used in conjunction 
with other tests such as imaging and DRE to stratify risk among pathologic groups. 
In fact, PSA is a decisive factor in many risk grading systems, such as the National 
Comprehensive Cancer Network guidelines. These predictions guide physicians 
and patients in choosing appropriate treatment options upon diagnosis as well in 
managing care further down the line. Thus, PSA variability, particularly in patients 
with low and intermediate pathological risk groups, can lead to both under and over 
treatment. Due to earlier and higher frequency screening, and the subsequent 
increased detection of low risk, very low risk, and indolent PCa, overtreatment is 
becoming a larger problem. An elevated PSA value can lead to aggressive treatment 
with invasive therapy for disease that may have been better managed with Active 
Surveillance [4]. Following definitive therapy such as radiation therapy and radical 
prostatectomy, PSA is monitored regularly for evidence of biochemical recurrence. 
While PSA variability is of less concern post-prostatectomy due to the removal of 
the gland itself, there is evidence for a “bounce” phenomena that can occur follow- 
ing radiation therapy, in which there is a transient rise, or bounce, in PSA that can 
last 12-18 months following the initial drop in PSA post radiation therapy [30]. 
Many efforts have been made by organizations such as American Society for 
Radiation Oncology (ASTRO) consensus panel to define and establish standards, on 
how PSA monitoring for biochemical recurrence should be done and how the results 
should be interpreted [14, 31-33]. 

In some cases more specific analyses of different PSA Isoforms and derivatives 
can improve upon the lack of specificity a total serum PSA (tPSA) has in diagnosing 
PCa, and be used to better stratify patients with similar PSA values into risk groups. 
One of the more widely used techniques involves comparing the free PSA levels to 
the total PSA levels in the blood. PSA can exist in the blood in both bound and 
unbound, free forms. In healthy men with benign conditions, PSA exists in the 
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blood more predominantly in the free form. Therefore, measuring the ratio of free 
PSA (fPSA) to tPSA can help determine whether an elevated PSA is due to PCa or 
a benign condition. This is particularly useful in men with intermediate PSA levels 
between 4 and 10 ng/mL, for which PSA is a poor predictor of biopsy outcome. The 
use of a 25% cutoff for % fPSA was noted to have a 95% sensitivity and 20% speci- 
ficity to PCa, providing an advantage over tPSA alone [34]. Other techniques such 
as PSA velocity or PSA doubling time analyze the rate at which PSA levels are 
increasing which is a better indicator of the cancer’s aggressiveness and progression 
[35]. These measures are useful in monitoring men already diagnosed with PCa, 
however, they have proven to increase the number of unnecessary biopsies when 
used for screening [36]. While these methods can increase the ability to diagnose 
and monitor PCa, more comprehensive assays have been developed. 

As discussed, serum PSA analysis is a routine screening procedure for patients 
without an existing diagnosis of PCA. Therefore, the variability of PSA values can 
lead to both false positives and false negatives regarding PCa diagnosis, which has 
sparked a debate about under and over diagnosing PCA [7, 8]. Of particular concern 
is the frequency with which elevated PSA values lead to prostate biopsy in asymp- 
tomatic men and exposing them to unnecessary risk [7, 8]. This is particularly com- 
mon for men with low serum levels (2.5—4.0 ng/ml), as using this as a cutoff results 
in a false-positive rate of roughly 80% [37]. Even in patients with intermediate 
serum PSA levels (4.00—-10.00 ng/ml), the likelihood of a diagnosis of PCa upon 
biopsy is as low as 22-27% [11, 12]. Of further concern is that men with false posi- 
tives are more likely to have subsequent testing and biopsies, exposing them to 
further risk [38]. Thus, PSA driven management of care in men without a diagnosis 
of PCa is highly controversial, to the point that the US Preventative Service Task 
Force recommended against routine PSA screening in men on the grounds that the 
harm done by overtreatment outweighs the benefit of early detection on the whole 
[39]. These issues along with the proven utility of PSA screening in decreasing PCa 
morbidity and mortality, suggest a need for improved biomarkers with both higher 
specificity and sensitivity. 


PCa Risk Calculator (PCPTRC 2.0) 


The Prostate Cancer Prevention Trial Risk Calculator (PCPTRC) from the University 
of Texas Health Science Center and Department of Urology is a risk stratification 
tool meant to aid in the decision of whether or not to proceed with a biopsy. It was 
originally developed using data from the PCa Prevention Trial in 2006, which fol- 
lowed 5519 men with no previous diagnosis of PCa and a PSA of 3.0 ng/mL or 
below for seven years with an annual DRE and PSA [35]. After 7 years, even if an 
abnormal DRE or PSA prompted one already, all men were recommended to 
undergo a prostate biopsy. The findings of the trial were used to generate an online 
calculator that uses ethnicity, age, PSA level, family history of PCa, DRE, and prior 
biopsy results to estimate a preliminary risk assessment for PCa prior to a prostate 
biopsy. The calculator has since been updated to the PCPTRC 2.0 through the 
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incorporation of more patient data and the addition of new predictive capabilities 
regarding low grade versus high grade disease. The main addition to the PCPTRC 
2.0 is incorporation of % free PSA as a risk stratification measure. The addition of 
% free PSA significantly improved the ability to predictively differentiate the risk of 
high-grade cancer versus benign disease, but did not improve the ability to differen- 
tiate between low-grade and high-grade cancer or low-grade cancer and benign 
disease [36]. 

The calculator is recommended for use on patients that meet the criteria of 
55 years of age or older, no previous PCa diagnosis, and a DRE and/or PSA from 
within the past year. Additionally, the calculator is limited by the demographics of 
patients studied in the PCPT. The majority of patients were Caucasian males thus 
potentially reducing its accuracy for other ethnicities. Furthermore, approximately 
80% of the patients in the PCPT had a biopsy of six cores performed. For patients 
whose biopsies included more than six cores, the potential for detection of PCa can 
increase. Lastly, the inclusion of % free PSA in the PCPTRC 2.0 came from serum 
measurements in a separate cohort of patients and thus the results come from a 
mathematical merging of the two cohorts [36]. Overall, while the PCPTRC 2.0 pro- 
vides physicians with a calculated assessment of an individual patient’s risk for 
PCa, it is not a stand-alone prognostic tool and must be considered in conjunction 
with other clinically relevant information (Fig. 17.1). 


Race Caucasian 


Age 65 

PSA Level 5.6 ngm 

Family History of Prostate Cancer No 

Digital Rectal Examination Abnormal 

Prior Prostate Biopsy Never had a biopsy 


Individualized Risk Assessment of Prostate Cancer 
PCPTRC 2.0 


Based on the provided risk factors a prostate biopsy 
performed would have a: 


12% chance of high-grade prostate 
cancer, 


18% chance of low-grade cancer, 


70% chance that the biopsy is negative 
for cancer. 


About 2 to 4% of men undergoing 
F biopsy will have an infection that may 
require hospitalization. 


Please consult your physician concerning these results. 
to watch a video overview of these results. 


Fig. 17.1 An example of the PCPTRC 2.0 risk stratification report 
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Prostate Health Index (PHI) 


The Prostate Health Index (PHI) from Beckman Coulter, Inc. is a newer blood- 
based assay recently approved by the FDA for men of age 50 years or older with a 
PSA between 4 and 10 ng/mL and a negative DRE. It helps to distinguish non- 
cancerous conditions such as BPH or prostatitis from PCa. PHI utilizes an algorithm 
which incorporates free PSA, total PSA, and [—2] proPSA, an isoform of free PSA, 
to generate a PHI score. In addition, [—2]proPSA accounts for drastically higher 
proportions of the free PSA found in serum of men with PCa than that of men with 
benign conditions and as such, it has been found to be the most PCa-specific PSA 
isoform in cancerous tissue samples [40, 41]. Using the PHI score allows physicians 
to achieve better sensitivity as well as specificity in diagnosing PCa than any of its 
three components alone [42—44]. Using PHI in clinical practice can help patients 
with a lower risk of cancer avoid an unnecessary biopsy and respective side effects 
and complications, while also limiting the number of high grade tumors that are 
missed. As a result, it is the only multi-faceted blood assay incorporated into the 
National Comprehensive Cancer Network protocol for early detection of PCa. 

The increased PCa specificity of the PHI score relative to standard PSA measure- 
ments has potential implications beyond PCa screening as well. In Active Surveillance 
patients, PHI has been shown to predict progression of disease and up-staging of 
Gleason score on surveillance biopsies [45]. An additional study has found prelimi- 
nary evidence for [—2]proPSA to have a predictive value in the rate of metastatic 
versus non-metastatic progression in men with biochemical recurrence post-radical 
prostatectomy [46]. However, the actual benefit of PHI in these realms is unclear and 
there is a need for further evidence before PHI can be considered for use in patients 
already diagnosed with prostate cancer. Additionally, as with many of the diagnostic 
tools currently available, the PHI score is not a stand-alone prognosis indicator and 
must be considered along with patient history amongst other factors. 


PCA3 


The PROGENSA® PCA3 Assay by Hologic, Inc. is a tool utilized by physicians and 
patients in deciding whether or not to proceed with a prostate biopsy. This assay, 
analyzes the expression of the DD3/PCa Gene 3 (PCA3) in cells obtained in urine 
sample provided by a patient following a DRE. The value of the PROGENSA® 
PCA3 is that PCA3 expression is not only prostate specific, but is specific to PCa 
cells [47]. PCA3 is disproportionally expressed in cancerous tissue compared to that 
of benign tissue, and expression levels are independent of prostate volume, serum 
prostate specific antigen level and the number of prior biopsies [48, 49]. Hessels 
et al. reported the upregulation of PCA3 in PCa cells as high as 66-fold in over 95% 
of PCa cells, allowing for precise differentiation between cancerous and benign 
cells, and that 67% of men positive for PCA3 upregulation were positive for PCa 
upon Biopsy [50]. Compared to tPSA, PCA3 analysis has a higher specificity, posi- 
tive predictive value, and negative predictive value regarding biopsy outcome [51]. 
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In addition to PCa detection, there is preliminary evidence that PCA3 analysis 
can provide information on the potential progression or aggressiveness of disease. 
PCA3 scores have been displayed to predict tumor volume and extra-capsular 
extension in men undergoing radical prostatectomy [52, 53]. Lin et al. 2013 also 
demonstrated the utility of PCA3 analysis in stratifying risk in men with similar 
Gleason scores and tumor volume in an active surveillance cohort [54]. High PCA3 
scores are also associated with increased Prostate Imaging Reporting and Data 
System (PI-RADS) grade on multi-parametric MRIs and increased Gleason scores 
on fusion biopsy [55]. 

The ability of PCA3 to differentiate benign prostatic conditions from PCa (speci- 
ficity), makes this test useful for patients considering both initial and repeat biopsy. 
Use of the test could eliminate unnecessary biopsy in patients with abnormal PSA 
and/or DRE results and family history of PCa as well as identify PCa early in 
patients with normal PSAs whom otherwise may not be considered at risk. 
Additionally, the ability to differentiate between intermediate and high risk as well 
as indolent and low risk disease makes the test useful in deciding between definitive 
therapy and active surveillance. Thus, using PCA3 analysis can help to fill in the 
gaps left by PSA and Gleason score, and help patients and doctors more confidently 
decide on a course of treatment. A major limitation of the PCA3 analysis is the lack 
of long-term data. Its effectiveness has not been studied in patients more than 
3 months prior to biopsy, or beyond 7 years post-biopsy. Additionally, there is insuf- 
ficient information regarding the utility and validity of the PCA3 assay in patients 
undergoing androgen deprivation therapy, or in patients taking known PSA altering 
medication such as 5-ARIs. Furthermore, similar to many tools such as PSA, 
Gleason Score, or staging, PCA3 cannot be used on its own to diagnose or guide 
treatment for PCa. It is meant to complement existing information for a better 
informed decision on both the physician and patient’s behalf. 


4K Score 


The 4Kscore® Test from OPKO Lab is an algorithm that incorporates a panel of four 
biomarkers in the kallikrein protein family as well as clinical information including 
DRE results, family history, and age to predict the risk of aggressive PCa. The four 
components of the biomarker panel are the free PSA, total PSA, intact PSA (iPSA), 
and human kallikrein peptide 2 (hK2). As previously discussed, analysis of both 
free PSA and intact PSA help to differentiate between benign and malignant pros- 
tatic disease, but it is the analysis of hK2 that really sets the 4Kscore apart from 
other assays, which focus only on PSA and its isoforms. HK2 is similar to PSA 
(hK3), in that it is prostate-specific and found in many different isoforms. However, 
this protein differs from PSA in that it has an exponentially higher enzymatic activ- 
ity, is present at much lower levels in serum, is more highly associated with PCa, 
and most importantly its expression increases as PCa cells become more poorly 
differentiated [56, 57]. This makes the 4Kscore extremely effective as a predictor of 
high grade disease. 
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The predictive ability of the four kallikrein panel is highly tested in a variety of 
settings, and as such there is a great deal of information regarding its utility in PCa 
screening. The assay has been shown to significantly enhance discrimination 
between benign and malignant disease relative to PSA and other clinical informa- 
tion [58, 59]. There is also evidence that use of the four kallikrein panel in men with 
a previous negative biopsy and elevated PSA can better predict the outcome of 
repeat biopsy relative to PSA and DRE alone [60]. It has also been shown to have 
greater predictive ability for high grade disease in both biopsy and prostatectomy 
specimens [61, 62]. Additionally, longitudinal studies of the four kallikrein panel 
have displayed predictive ability for the risk of metastasis [59]. The ability of the 
4Kscore to provide accurate predictions of such meaningful outcomes has large 
implications for its clinical utility. 

The assay is generated using a blood sample in conjunction with relevant clini- 
cal information to generate a percent risk of aggressive PCa (Gleason score > 7) 
on a continuous scale from <1% to >95%. A 4Kscore result less than 7.5% indi- 
cates low risk, between 7.5% and 19% is intermediate risk, and equal to or greater 
than 20% is considered high risk. Not only does this percent risk indicate a 
patient’s likelihood of having an aggressive form of PCa, but also the patient’s 
risk of distant PCa metastasis up to 20 years after the score is generated [63]. By 
providing the patient and physician with quantifiable information, use of the 
4Kscore in concert with other measures can help tailor decision making to the 
individual patient with respect to age and quality of life. Estimations based on a 
United States based prospective clinical trial suggest that using the 4Kscore as a 
deciding factor on whether to proceed with biopsy could eliminate 36% of unnec- 
essary biopsies while delaying diagnosis of significant tumors in only 1.7% of 
patients [63]. 

While the 4Kscore Test® shows significant improvements in regards to stratifica- 
tion of risk groups to reduce overdiagnosis and overtreatment, there are limitations 
to its use and application. The 4Kscore Test® excludes patients taking 5-ARI ther- 
apy or undergoing any invasive procedure known to influence PSA (i.e., TURP, 
prostate biopsy, BPH treatment, etc.) within the previous 6 months. Additionally, 
the blood sample must be taken four or more days after a DRE. Lastly, this assay 
cannot be used on patients with a prior diagnosis of PCa. Overall, the 4Kscore® Test 
has made the most significant strides in more accurate risk stratification than more 
established assays such as PCA3, PHI, and PSA. 


Confirm MDx 


Confirm MDx (MDxHealth) is an epigenetic assay available for men with a prior 
negative biopsy and elevated PSA or abnormal DRE that predicts the likelihood of 
negative repeat biopsy. The test measures methylation-specific epigenetic signature 
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of the GSTP1, APC, and RASSFI genes in cancer-negative biopsy core specimens. 
Methylation of these genes is highly associated with carcinogenesis and tumor anal- 
yses have displayed methylated GSTP1, APC, and RASSF1 to be present in a large 
portion PCa tumor cells [64, 65]. As a result, methylation ratios of these genes can 
be used as independent epigenetic markers for PCa [66]. Thus the analysis of these 
three methylation markers allows Confirm MDx to differentiate between false nega- 
tives and benign biopsies. 

The MATLOCK study, which blindly tested archived biopsy specimens found 
that Confirm MDx correctly identified 68% of cancer missed on the previous biopsy 
and correctly identified 64% of patients who did not need a repeat biopsy [67]. 
Additionally, the negative predictive value (NPV) for Confirm MDx following the 
first negative biopsy was 90%, which was significantly better than the 65-75% NPV 
from histopathology alone [67]. The sensitivity, specificity and NPV of Confirm 
MDx have been shown in additional studies, which have confirmed the test to be the 
best independent predictor of repeat biopsies [65, 68]. 

The ability of Confirm MDx to prevent unnecessary repeat biopsies in men 
considered to be otherwise at risk for PCa has been shown to have a high degree 
of clinical utility. Roughly 40% of patients with a negative biopsy undergo a 
repeat biopsy, of which only 15% are positive for carcinoma, resulting in unneces- 
sary costs and risk [13]. Confirm MDx helps reduce patient anxiety, complica- 
tions and unnecessary health care expenses by ruling out non-cancer patients from 
undergoing another repeat biopsy or screening procedure. In clinical utility stud- 
ies utilizing Confirm MDx, this number was reduced to only 4% for Confirm- 
negative men who were considered at risk based on traditional risk factors, 
demonstrating a ten-fold decrease in unnecessary procedures. In addition, of those 
who underwent repeat biopsy despite being Confirm-negative, none were diag- 
nosed with PCa [69]. 

Proper implementation of increasingly specific biomarkers such as the PCA3 
and [—2]proPSA in addition to more comprehensive assays which make use of mul- 
tiple biomarkers and risk factors such as the PCPTRC, PHI, and 4 K Score, will help 
physicians and patients gain a more accurate understanding of their disease and the 
associated risk. In doing so, unnecessary procedures can be avoided without com- 
promising detection and more effective treatment, that will provide improved long 
term outcomes. However, it is important to note that while these assays show poten- 
tial through improved specificity in relation to PCa itself, they still lack specificity 
in relation to the individual patient being treated. Thus, there is room for improve- 
ment. Recent advances in the field of genetics and bioinformatics have led to the 
development of gene based assays, which can provide patient specific analysis of 
PCa specific risk. 

Table 17.2 summarizes the different non-genomic biomarker assays used by 
physicians and patients to help determine whether or not to proceed with a 
biopsy. 
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Table 17.2 The different non-genomic biomarker assays used by physicians and patients to help 
determine whether or not to proceed with a biopsy 


Test 

Marker | Source Target population Value 

Prostate Cancer Large data 55 years of age or older, Provides preliminary 
Prevention Trial extrapolation no previous PCa risk assessment for the 
Risk Calculator calculator diagnosis, and a DRE and/_| chance of PCa upon 
(PCPTRC) or PSA from within the biopsy 

Available clinical past year 

information 

Prostate Health Blood draw Men with intermediate Determine whether or 


Index (PHI) 
[-2]ProPSA, tPSA, 


PSA values (4-10 ng/ml) 
and negative DRE Biopsy 


not an elevated PSA is 
from a benign 


and fPSA condition or from PCa, 
providing more 
confidence in the 
decision of whether or 
not to proceed with a 
biopsy 
PROGENSA® Urine sample Men with one or more 
PCA3 Assay following DRE previous negative Biopsy unnecessary repeat 
RNA amplification and for whom a repeat biopsy in men without 
of PCA3 biopsy would be PCa 
recommended based on 
current standard of care 
The 4Kscore® Blood draw Men considered at risk for | Predicts likelihood of 
Four Kalikrein PCa, but are unsure aggressive cancer and 


assay (tPSA, fPSA, 
iPSA, and HK2) 


whether to proceed with a 
biopsy (family history of 
prostate cancer, elevated 
PSA or High PSA, 
abnormal results from a 
digital rectal exam (DRE), 
prior negative biopsy) 


reduces diagnosis of 


Reduce frequency of 
indolent cancers 


Clinical and Pathological Models for Risk Stratification 


American Joint Committee on Cancer (AJCC) TNM Staging 


The purpose of staging PCa is to determine how far the cancer has spread to facili- 
tate decisions made by physicians regarding potential treatment options. TNM stag- 
ing looks at three different aspects of the cancer- primary tumor (T), pelvic or 
regional lymph nodes (N), and distant metastasis (M). Some forms of treatment may 
not be realistic options for patients based on whether or not the cancer has remained 
confined to the prostate. Clinical TNM staging uses a compilation of information 
including DREs, biopsies, imaging studies, and lab tests to estimate the extent of 
disease progression in the absence of more definitive histopathology information. 
Pathological TNM staging is done following surgery on the prostate where a 


17 Role of Molecular Diagnostics in Prostate Cancer 161 


significant tissue sample is available for analysis. Based on the specimen’s pathol- 
ogy and surgical findings, clinical staging may be adjusted to better reflect the pre- 
dicted progression of disease. However, staging is based almost completely on the 
anatomy of the cancer and while it still plays a crucial role as a prognostic tool, it 
cannot give a complete picture of PCa characteristics. TNM staging is still being 
developed to incorporate underlying biological information that has become avail- 
able in more recent years. 


Gleason Score 


A Gleason score (GS) is obtained by examining the differentiation of cells in tissue 
samples taken from the prostate during a biopsy, or in analysis of the gland as a 
whole following prostatectomy. When cells divide, the cytosolic fluid and cell con- 
tents are usually distributed evenly and certain genes are regulated to determine a 
cell’s specific function. Cancerous cells grow and divide rapidly without control 
resulting in uneven cytosolic distribution and inability to properly differentiate into 
their respective cell types. This often results in errors in cell replication and divi- 
sion, which further propagates the lack of growth control and differentiation. These 
characteristics can be visualized in the laboratory by sectioning and staining tissue 
samples for observation under the microscope (Fig. 17.2). Whether the samples are 
taken during a biopsy or prostatectomy, the degree of cell differentiation can be 


Small, uniform glands with minimal 
nuclear changes 


Medium-sized acini, still separated by 
stroma but more closely arranged 


The most common finding in prostate cancer 
biopsies, show marked variation in glandular 
size and organisation with infiltration of stro 
and neighbouring tissues 


Markedly atypical cells with extensive 
infiltration into surrounding tissues 


Sheets of undifferentiated cancer cells6 


Fig. 17.2 Visual representation of the level of cell differentiation associated with different 
Gleason scores, as well as a description of the typical differentiation patterns across (Gleason 
grades. Gleason, D. F. und Mellinger, G. T. (1974): Prediction of prognosis for prostatic adenocar- 
cinoma by combined histological grading and clinical staging, J.Urol. 111 [1], Page 58-64) 
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observed in order to determine the disease progression. The total GS is the sum of 
both the primary and secondary scores, which correspond to the most and second 
most common level of cell differentiation. Cells that appear well-differentiated are 
given a lower GS, which is most frequently associated with less aggressive can- 
cers. The opposite holds true for poorly differentiated cells. These are assigned a 
higher GS indicating the likelihood of a more aggressive PCa. As displayed in 
Fig. 17.1, scores range from 1 to 5, however only cancer is only diagnosed when 
the total GS is >6. High risk GS is associated with more rapid disease progression, 
increased chance of extraprostatic extension following prostatectomy, and an 
increased risk of metastasis and PCa related death [70, 71]. Thus, GS is an impor- 
tant factor in determining treatment at diagnosis, as well as in patients with 
advanced disease. 

While a GS provides important information regarding a patient’s disease, it 
only gives a snapshot of current disease progression. Gleason score is not an inde- 
pendent predictor of pathology, stage, or biochemical recurrence surgical follow- 
ing prostatectomy, and thus limited in its ability to direct treatment. The GS 
obtained at prostate biopsy is limited by sampling error. Unlike a prostatectomy 
specimen, which allows for exact pathological diagnosis of GS, biopsy specimens 
only provide a small random sample of tissue that may not be completely repre- 
sentative of the disease state, which can lead to miss-diagnoses. Although the 
concordance rate between biopsy specimens and prostatectomy specimens has 
increased over the past 20 years as a result of improved sampling methods, under- 
grading and over-grading via biopsy has been known to occur in as high as 26% 
and 5% of cases respectively [72-74]. Thus, while GS is useful in guiding treat- 
ment for patients, it should be used in combination with other measures such as 
PSA levels and clinical staging to give a more accurate picture of a patients 
disease. 


Partin and Han Tables 


The Partin Table is a risk stratification tool created by physicians treating PCa at the 
Johns Hopkins Brady Urologic Institute. Data from thousands of patients treated at 
the Brady Urologic Institute over many years have been accumulated and analyzed 
to design a table that predicts the likelihood of organ confined disease. This makes 
the Partin tables extremely valuable in determining the potential for radical prosta- 
tectomy to have a curative outcome. The Partin Table utilizes pre-treatment PSA, 
Gleason score, and clinical stage determined via DRE to predict the percent chance 
of organ confined disease, extracapsular extension (ECE), seminal vesicle invasion, 
and lymph node involvement. It has been updated over the years to incorporate the 
transforming demographic of the patient population following implementation of 
PSA screening as well as slight modifications in the Gleason scoring system. Some 
of these updates include evidence that changes the approach to the treatment of 
Gleason 8 patients who were previously thought not to benefit from radical prosta- 
tectomies due to the likelihood that their cancer had spread beyond. That is no 
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longer the case. In fact, there is evidence that Gleason 8 patients are more similar in 
all postsurgical pathological outcomes to Gleason 4 + 3 (Gleason 7) patients than 
those with Gleason 9 or above, and thus have positive outcomes for disease manage- 
ment following radical prostatectomy [75]. Another use of the Partin tables is deter- 
mining whether or not a lymphadenectomy is called for at the time of radical 
prostatectomy. 

The Partin Table is a useful tool for physicians and patients to consult when 
deciding a treatment plan, especially to choose between surgical intervention versus 
other forms of treatment such as hormone therapy, chemotherapy, and radiation. 
However, there are limitations to the Partin Table including the inability to predict 
side-specific ECE. This could help physicians decide the necessary extent of pros- 
tate surgery such as nerve-sparing or unilateral prostatectomies, which may increase 
the likelihood of normal function following surgery. While there are other tools 
available that can predict side-specific ECE, the Partin Table does not stand alone in 
this regard. 

Another tool developed by urologists at the Johns Hopkins Brady Urologic 
Institute is the Han Table. While the Han Table uses the same pre-treatment factors 
as the Partin Table (PSA level, Gleason score, and clinical stage), the Han Table is 
designed to predict the likelihood of biochemical recurrence following a radical 
prostatectomy at 3, 5, 7, and 10 years [75]. Additionally, the Han Table has two 
different models based on the available information. The preoperative model is 
used when a patient is considering a radical prostatectomy to determine the prob- 
ability of biochemical recurrence following surgery if they elect that procedure. 
This model utilizes the PSA level, Gleason score, and clinical stage determined by 
DRE. The postoperative model incorporates the pathological stage in place of the 
clinical stage and surgical Gleason score in place of the Gleason score obtained 
during a biopsy, both of which can only be determined following surgery and are 
more representative of the disease state [75]. Thus, the Han Table can be a helpful 
tool in setting a surveillance plan for PCa management post-surgery, as well as for 
deciding on an initial treatment option. If the chances of biochemical recurrence 
following surgery are high, physicians will often recommend against this course of 
action to avoid side effects of a most likely ineffective treatment. Lastly, the Han 
Table was designed to be used in conjunction with the Partin Table, such that the 
predicted spread of a patient’s PCa could be used to determine whether or not sur- 
gery is a realistic option. 


National Comprehensive Cancer Network (NCCN) 


The National Comprehensive Cancer Network (NCCN) has written and updated 
guidelines for the treatment of PCa in order to provide a resource for physicians and 
patients in choosing the best course of care. The guidelines stratify patients into risk 
groups based on clinical stage and grade, pre-treatment PSA, Gleason score, and 
other information obtained during a biopsy. The risk group and subsequent informa- 
tion are used to generate an outline of the recommended course of treatment for 
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each appraised risk group and assess the likelihood of biochemical recurrence fol- 
lowing localized therapy. Additionally, these guidelines lay out the principles for 
three main categories to be considered when planning treatment including life 
expectancy, imaging, and metastasis as well as the principles of each treatment 
option [76]. While these guidelines are not definitive in determining a patient’s dis- 
ease progression or prognosis, they help to establish a standard of practice in regards 
to interpreting certain categories of results, which is extremely important in light of 
the variability of many approved measures discussed above. 

These tools, when used together, better the ability of physicians to stratify risk 
groups of patients to determine the best course of action given the suspected disease 
progression or aggressiveness. These models attempt to use large data analysis of 
outcomes for other patients with similar clinicopathological features to categorize 
patients into a risk group. However, one issue will always remain with these meth- 
ods: a lack of individual specificity to the patient and their disease. PCa is heteroge- 
neous, and cell growth is regulated by an innumerable number of genes and proteins; 
as a result the path to tumorogenesis is not fixed and current indicators still lack the 
specificity needed to tailor treatment to a patient’s particular disease. Current meth- 
ods only look at the physical or histological traits of the cancer rather than working 
to understand the underlying mechanisms that have caused these cells to grow out 
of control. The development of new genomic assays have promised to improve upon 
this. The available data on these tests demonstrate their ability to further stratify risk 
groups using genetic characteristics of each individual’s cancer. Use of these tests 
has potential to not only reduce the issues with over treating low risk PCa and 
undertreating high risk PCa overall, but to improve the quality of care given to each 
individual patient as well. 


Genetic Testing and the Application 
of Genomic Markers (Table 17.3) 


Decades of genomic testing and profiling of PCa related genes have led companies 
to develop genetic biomarkers or genomic markers, which measure the expression 
levels of genes related to PCa and tumorogenesis. These markers promise to bridge 
the gap of patient to patient and provide personalization, in order to characterize 
cancers with greater precision and specificity to an individual. In 1998, the National 
Institute of Health Biomarkers Definitions Working Group defined a biomarker as 
“a characteristic that is objectively measured and evaluated as an indicator of nor- 
mal biological processes, pathogenic processes, or pharmacologic responses to a 
therapeutic intervention” [77]. These genomic assays take into account not only the 
occurrence and consequence of the disease but also the effects of cancer treatments 
and environmental exposures, such as chemicals and nutrients. As a result, genomic 
markers can be predictive of treatment outcomes in addition to prognostic and diag- 
nostic utilities. Proper application of these assays has potential to help define the 
grey areas left by less sophisticated biomarkers, and can help address issues related 
to treatment decisions. 
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Table 17.3 The PCa genomic test grid below displays the different genomic based biomarkers 
discussed in this chapter 


PCa genomic test grid 


Biomarker 
selection 
Validated endpoint | specific for 
Test Description (s) PCa Specimen 
Oncotype DX | Genomic Prostate Adverse pathology Yes Positive biopsy 
PCa Assay Score (GPS): at RP: likelihood NCCN criteria 
Genomic Predicts likelihood of | of high grade Very low, 
Health adverse pathology disease and low-intermediate 
using multiple non-organ risk 
genomic pathways confined disease GS 3+3, 3+4 
(17 genes) 5 year BCR 
NCCN guidelines 
Prolaris Cell Cycle In a biopsy setting, No Prostatectomy; 
Myraid Progression Score 10 year untreated positive biopsy 
Genetics (CCP): Reports risk | mortality. In a post AUA low-high risk 
of dying from RP setting, 10 year 
untreated disease in BCR, and 
ten years, using Metastasis 
single pathway (46 NCCN Guidelines 
genes) 
ProMark ProMark Score: Adverse pathology Yes Positive biopsy 
Metamark Predicts likelihood of | at RP: likelihood GS 3+3, 3+4 
Genetics adverse pathology of high grade 
(eight proteins using | disease and 
immunofluorescent likelihood of 
staining) non-organ 
confined disease 
Confirm MDx | Confirm MDx: Negative repeat Yes Negative biopsy 
MDx Health | Predicts likelihood of | biopsy HGPIN biopsy 
negative repeat 
biopsy 
Decipher Genomic Classifier: |5 year metastasis Yes Prostatectomy pT3 
GenomeDx Predicts the or pT2 w/positive 
Bioscience probability of margin 
metastasis and death Positive biopsy 
4KScore 4KScore: provides Likelihood of GS Yes Blood biopsy 
OPKO probability of 3 + 4 and higher at eligible patients 
aggressive cancer biopsy 


All trademarks are the properties of their respected companies 

Biopsy Based Genetic Assays Can Be Used to Determine 

the Course of Treatment. 

Oncotype DX 

Oncotype DX developed by Genomic Health Inc. (Redwood City, CA) utilizes a 


quantitative real-time RT-PCR assay to measures the expression of a 17 gene panel 
consisting of 5 reference genes and 12 hand-picked PCa specific genes. These twelve 
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Table 17.4 Seventeen gene panel used in oncotype Dx assay 


‘Androgen signaling | Proliferation | Cell organization | Proliferation | Reference genes 
FAM13C | TPX2 [FLNC [BGN | ARFI 

KLK2 | a [GSN © [|COLIAI |ATP5E 
AZGPI ll | TPM2 [SFRP4  |CLTC 
SRD5A2 T ~ | GSTM2 = |GPS1 

SS | | | PGKI 


genes, displayed in Table 17.4, function as representative measures of four specific 
biological pathways associated tumorigenesis: androgen signaling, cellular organiza- 
tion, proliferation, and stromal response [78]. These genes were specifically selected 
following multivariate analysis of 732 candidate genes due to findings that their 
expression levels were highly predictive of adverse pathology, specifically risk for 
high grade and/or pT3 disease following positive biopsy after adjusting for CAPRA 
and other pretreatment risk factors [79]. The genomic analysis produces a Genomic 
prostate score (GPS), which ranges from 1 to 100 and describes the likelihood of 
favorable pathology as an endpoint, making the test valuable. This GPS score done 
at time of biopsy has been shown to improve the prediction of the absence and pres- 
ence of high grade cancer (primary GS 4/5) and non-organ confined disease in men 
who underwent radical prostatectomy [80]. Furthermore, use of Oncotype Dx and 
the GPS score at biopsy in patients with NCCN stratified very low, low, and interme- 
diate risk PCa at biopsy has been a better independent predictor of post-surgical 
adverse pathology and biochemical recurrence than the NCCN risk variables [81]. 

After a patient undergoes a biopsy, a pathologist chooses the tumor with the 
greatest amount of high-grade carcinoma. The sample is a 1 millimeter (mm) fixed 
paraffin embedded (FPE) tissue obtained at the time of the needle biopsy [82]. The 
assessment quantifies the expression of the 12 cancer related genes and five refer- 
ence genes. The five reference genes are used to normalize and control pre-analytical 
and analytical variability. The expressions of these 17 genes are used to form the 
GPS score. The GPS score ranges from | to 100. The higher the score, the less 
favorable the results and the lower the score, the more favorable the results. The 
GPS score has also been prospectively validated as an independent biopsy based 
predictor of adverse pathology (primary GS 4/5 or pT > 3) for both low and inter- 
mediate risk PCa [79]. The Oncotype Dx report (Fig. 17.3) shows the likelihood of 
favorable pathology. Combined with the National Comprehensive Cancer Network 
(NCCN) risk score, it provides doctors and their patients with evidence that shows 
if the patient may be a possible candidate for active surveillance. 

Oncotype DX is intended to aid in the initial treatment decision for men recently 
diagnosed with very low, low, and low-intermediate risk PCa by needle biopsy and 
are considering active surveillance. Although the NCCN guidelines do recommend 
active surveillance for men with very low risk disease, patients in these groups are 
often considered candidates for both active surveillance and definitive radical ther- 
apy such as prostatectomy or IMRT radiation therapy [76]. Additionally, as previ- 
ously discussed, PCa heterogeneity, sampling error, and lack of specificity of current 
risk stratification tools often lead to patient anxiety when confronted with the idea 
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Fig. 17.3 The genomic health oncotype Dx report. In the diagram the GPS is circled. The box 
below represents the NCCN clinical risk groups that were classified when the test was confirmed. 
The likelihood of favorable pathology is defined as freedom from high-grade and non-organ con- 
fined disease 


of AS, leading to many men with indolent disease receiving radical treatment. 
Thanks to the endpoint of adverse pathology, the use of the Oncotype Dx assay and 
the GPS score in these patients along with other CAPRA and other relevant clinical 
factors has led to a great deal of clinical utility with respect to decision making [79]. 
Utilization of GPS + CAPRA has been shown to provide better patient outcomes, 
indicating use of GPS improves discrimination and calibration of risk assays. 
Currently, the NCCN guidelines recommend utilization of the Oncotype Dx assay 
in post-biopsy decision-making for NCCN very low and low risk PCa at diagnosis 
with a 10-20 years’ life expectancy [76]. 


Prolaris 


Prolaris® Myriad Genetics (Salt Lake City, UT), is biopsy based genomic marker 
assay that uses the expression of 31 cell cycle progression genes along with 15 
house-keeper genes to predict 10-year PCa-specific disease progression and mortal- 
ity [83]. The test produces a numerical Cell Cycle Progression Score (CCP), for 
which each unit increase represents a doubling of gene expression (Fig. 17.4) [83]. 
Higher levels of expression of these genes are associated with greater risk for dis- 
ease progression, metastasis, and PCa related death [83, 84]. In a retrospective study 
analyzing the historical biopsy specimens of men previously diagnosed with PCa, 
CCP score was found to be a significant predictor of biochemical recurrence follow- 
ing radiotherapy [85]. When combined with the CAPRA score, this predictive 
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Fig. 17.4 Prolaris biopsy sample report. The test produces a numerical Cell Cycle Progression 
Score (CCP), for which each unit increase represents a doubling of gene expression 


ability is further improved, beyond the use of either measure alone. In prostatec- 
tomy patients, CCP Score at the time of biopsy is a better independent predictor of 
adverse pathology post-prostatectomy than other available clinical markers such as 
GS and PSA [86]. 
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The availability of evidence, particularly long-term data on disease free survival, 
makes the Prolaris test and the CCP score valuable in stratifying risk at the time of 
biopsy. The test result displays a patient’s CCP score, and the US Distribution 
Percentile, which stratifies them into categories of aggressiveness relative to men 
with similar clinicopathological features: Considerably less aggressive, Less aggres- 
sive, Consistent, More aggressive, and Considerably more aggressive. As a result, 
use of the Prolaris test has clinical utility in determining whether or not men are 
good candidates for surveillance and has potential for assisting physicians in select- 
ing more appropriate treatment options. 


ProMark 


ProMark, designed by Metamark Genetics (Boston, MA), is a biopsy-based pro- 
teomic assay that measures the expression levels of eight different protein markers: 
CUL2, DERL1, FUS, HSPA9, PDSS2, pS6, SMAD4, and YBX1. These biomarkers 
were chosen due to the finding that they were predictive of aggressiveness (surgical 
GS and TNM staging) as well as lethal outcome [87]. This predictive ability was 
comparable in both high and low grade samples of tissue from the same patient, 
indicating the predictive ability is independent of biopsy sampling variation and 
tumor grade [87]. In a clinical validation study, the 8-marker assay was able to dif- 
ferentiate between Gleason 6 and non-Gleason 6 pathology as well as between 
“favorable” (Gleason <3 + 4 and organ-confined disease (<T2)) and “nonfavor- 
able” pathology (Gleason >4 + 3 or non—organ-confined disease (T3a, T3b, N, or 
M) upon prostatectomy [88]. 

This test uses immunofluorescent imaging analysis to quantify biomarker 
expression and classify a patient’s tumors via a risk score ranging from 0.0 to 1.0, 
The predictive endpoint of the ProMark assay is the likelihood of favorable pathol- 
ogy versus “nonfavorable” pathology, with scores <0.33 indicating favorable 
pathology and scores >0.80 indicating nonfavorable pathology [88]. The positive 
predictive value for the favorable and non-favorable pathology cutoffs were found 
to be significantly higher than that of NCCN risk categories alone across all risk 
groups with scores >0.90 yielding 100% predictive validity of nonfavorable 
pathology [88]. The quantitative measurement predicts whether cancer can be 
managed without aggressive treatment or indicates when aggressive therapy may 
be useful. 

In practice, the Metamark report provides the patient with a score from 1 to 100 
corresponding with the percent risk of non-favorable pathology along with an ana- 
lytic and clinical interpretation. The clinical interpretation takes into account the 
unfavorable pathology in the tissue sample, the likelihood of tumor spread beyond 
the prostate and nodal or metastasis development. Patients can then see their score 
on the spectrum along with stratification amongst NCCN risk categories (Fig. 17.5). 
In a separate cohort of patients, decision curve analysis displayed the use of the risk 
score as an additional decision making factor. This improved the net outcome for 
similar cohorts of patients compared to other modalities alone [88]. 
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Fig. 17.5 The Promark Test report. The Promark report provides the patient with a score from 1 
to 100 corresponding with the percent risk of non-favorable pathology along with an analytic and 
clinical interpretation 


The ability of the proteomic assay to predict the likelihood of favorable pathol- 
ogy independent of the tumor grade of the sample is an advantage compared to 
gene expression based technology previously described. Tumor heterogeneity in 
PCa along with sampling limitation leads to a noted rate of sampling error and 
discordance in grading by pathologists; thus the validity of the 8-marker assay in 
samples of all grades increases the utility of the Promark test in clinical decision 
making [89, 90]. 


Decipher 
Decipher, developed by Genome Dx Biosciences (San Diego, CA), is a genomic 


assay that predicts the likelihood of developing metastasis following radical prosta- 
tectomy. It uses a whole transcriptome microarray assay from formalin-fixed, 
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Table 17.5 The decipher GRID 
‘Intrinsic |Proliferation/ | Invasion/ Androgen | Neuroendocrine/ 
subtypes | growth factors | angiogenesis | signaling | small cell Immunoncology 
ERG Ki67 SChLAP1 PCA3 Chromogranin A | B7-H3 
ETV1 TOP2A SPARCL1 PSA NEATI PD1 
(KLK3) 
“ETV4 | ERBB3 HIF-la NKX3-1 |pRB |PDLI 
ETVS c-MET GSTP1 SRDSAI | Cyclin D1 PSMA 
SPINK1 | HER2/NEU EZH2 KLK2 AURKA IL-6 
FLI1 EGFR | VEGFR2 AR MYCN 


The genomic markers consist of 46,000 coding and non-coding genes and their implicated path- 
ways. The test measures the expression of 22 RNA biomarkers in prostate cancer specimens 


paraffin-embedded PCa specimens. Decipher uses the Decipher Genomic Resource 
Information Database (GRID) (Table 17.5) as a tool to capture the expressions of 
the 1.4 million markers it possesses. The biomarker panel was derived from a 
genome-wide search of PCa in more than 500 patients from the Mayo Clinic Tumor 
Registry. The genomic markers consist of 46,000 coding and non-coding genes and 
their implicated pathways. The markers represent multiple oncogenic pathways, 
including cell cycle progression, cell adhesion, motility, migration, and immune- 
system modulation. 

The test measures the expression of 22 RNA biomarkers in prostate cancer speci- 
mens. This signature was developed and validated as a predictor for clinical metas- 
tases after RP in a cohort of men with adverse clinical and pathologic features. 
Further, it was shown to more accurately predict metastases than individual clinical 
variables or nomograms. The Decipher test gives a genome classifier (GC) score 
ranging from 0 to 1, predicting the percent likelihood of metastasis 5 years post 
prostatectomy [91]. The GC score stratifies patients into low 0-0.45, average 0.46- 
0.59, and high 0.6-1 risk groups. 

According to an oncology and hematology review, BCR is likely to occur in 
30-50% of patients 10 years after they have been treated with a radical prostatec- 
tomy [92]. Retrospective genomic analysis of patients with no evidence of BCR, 
BCR without progression, and BCR with metastatic progression displayed differen- 
tial gene expression in those with progression relative to those without BCR or with 
BCR but no progression [93]. The Decipher assay can detect these differentially 
expressed metastatic gene signatures, and the GC scores provide prognostic ability 
for development of metastasis in patients in patients with BCR and/or high risk 
pathology at the time of prostatectomy [93, 94]. 

This predictive ability has been displayed in a high risk cohort of patients who 
did not receive secondary therapy, as well as those receiving adjuvant radiation 
therapy due to pathological findings of positive margins or pT3 without neoadjuvant 
ADT [95, 96]. Ross et al., evaluated the GC score for predicting metastatic disease 
progression in clinically high-risk patients (N = 85) with BCR after RP. In the GC 
low-score and high-score groups, 8% and 40% of patients developed metastases 
after BCR, respectively (P < 0.001) [95]. The area under the curve (AUC) for 
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predicting metastasis after BCR was 0.82. In a multivariate model, the risk for 
metastasis increased by 49% for each 0.1-point increase in GC score (HR, 
1.49:P < 0.001). Compared with standard clinical and pathologic variables, the GC 
score was a better predictor of metastasis, suggesting its potential use as a valuable 
tool to identify patients who require earlier initiation of ART at the time of predicted 
BCR. 

Den et al. tested how incorporation of the GC in clinical models would more 
accurately predict biochemical failure and distant metastases in 139 patients after 
receiving post-surgical RT who had either pT3disease or positive margin and who 
did not receive androgen deprivation therapy [96, 97]. The authors assessed the GC 
performance for predicting BCR and metastasis after post-RP RT in comparison with 
clinical nomograms. The area under the receiver operating characteristic curve of the 
Stephenson model was 0.70 for both BCR and metastasis; with the addition of GC, 
it significantly improved the area under the receiver operating characteristic curve to 
0.78 and 0.80, respectively. The authors validated the value of quantitative GC for 
three previously reported GC score risk groups. When comparing similar cohorts of 
high risk patients receiving either adjuvant or salvage radiotherapy for BCR, patients 
with high risk GC scores were far more likely to develop metastasis at 5 years when 
treated with salvage RT than when treated with adjuvant RT (25% vs 6%); however, 
there was no significant difference in metastasis rates following either therapy for 
patients with low risk GC scores [97]. This finding suggests that Decipher has utility 
in distinguishing between patients who can afford to delay additional therapy and 
those who would benefit from early salvage or adjuvant therapy. 
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Open Radical Inguinal 1 8 
Lymphadenectomy 


Vivekanandan Kumar 


Introduction 


Open radical inguinal lymphadenectomy is the current gold standard operation to 
treat inguinal lymph node metastasis in penile cancer. Though it is an oncologically 
effective surgery, the complications rates are still very high between 31% and 68% 
spurring various technical modifications. 

Open modified radical inguinal lymphadenectomy is one such that involves 
reduced field of dissection and preservation of saphenous vein. This modification 
reduces wound related complication substantially from 50% to 15% whilst main- 
taining the same oncological safety as Open radical inguinal lymphadenectomy. 

Open modified superficial inguinal lymphadenectomy is used as a staging tool 
in some centers without access to dynamic sentinel node biopsy. In this procedure 
only the superficial group of inguinal lymph nodes are removed as a diagnostic 
procedure and patients have completion Open radical inguinal lymphadenectomy if 
any of the lymph nodes are positive. 

The more standard contemporary diagnostic test is Dynamic Sentinel Node 
Biopsy where the “first” (sentinel) lymph nodes draining the penis are removed and 
examined for metastasis. If the sentinel nodes are positive patient will proceed to 
radical inguinal lymph node dissection. 


Indications for Open Radical Inguinal Lymphadenectomy 
1. Penile cancer with palpable inguinal lymph nodes 


2. Positive lymph nodes by sentinel node biopsy or Open modified superficial 
inguinal lymphadenectomy 
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Surgical Anatomy 


The groin (inguinal and femoral) lymph nodes are present in two groups: superficial 
and deep. Superficial lymph nodes are present below the inguinal ligament, located 
deep under Camper’s (superficial fatty layer of the superficial fascia) fascia and are 
six to ten in number. The deep inguinal lymph nodes are located below the cribri- 
form fascia (fascia covering the saphenous opening) and on the medial side of the 
femoral vein (Fig. 18.1). There are about 3-5 of these nodes. Cloquet’s node is the 
name of the top-most deep inguinal lymph node, which is located below the ingui- 
nal ligament in the femoral canal. The femoral triangle is bound by inguinal liga- 
ment superiorly, adductor longus muscle medially and Sartorius muscle laterally 
(Fig. 18.2). 

In open radical inguinal lymphadenectomy all the tissue between Camper’s fas- 
cia and femoral vessels, with the exception of femoral neurovascular bundle, are 
removed including the tissue in femoral canal. 

Modified radical inguinal lymph node dissection is a surgical modification to 
reduce the complications without compromising oncological safety. The salient fea- 
tures are preservation of saphenous vein, no transposition of Sartorius muscle to 
cover the bare femoral vessels and 5 cm reduction in the lateral and inferior bound- 
aries, leading to a shorter skin incision. 


Fig. 18.1 Daseler’s lymph 
drainage of inguinofemoral 
region. The region is 
divided in to five zones— 
Central Zone V, superior 
and inferior lateral zones, 
superior and inferior 
medial zones 
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Fig. 18.2 Right femoral triangle—its boundaries and contents 


Procedure 


The principle of radical inguinal lymphadenectomy is to remove all the Inguinal 
lymph nodes both in superficial and deep inguinal group. The main complications 
following lymphadenectomy arise from surgical access wound and lymph leakage. 

The groin incision is of paramount importance in reducing wound complications. 
Particular attention should be paid to the length of the wound, the orientation of the 
wound and the thickness of the skin flap. Hence the surgical principles need to be 
adhered strictly to ensure optimal healing. 

Various types of skin incisions are used for radical inguinal lymphadenectomy. 
Studies have reported a wound complication rate of 24-76%. It has been reported 
that lazy S incision along the groin fold has higher wound complication rate com- 
pared to vertical incisions. We have preferred a more vertical incision which cuts 
across the groin fold (Figs. 18.3 and 18.4). 

A 5 mm thick skin flap is created using sharp scissors reaching 6 cm superior to 
inguinal ligament. An inferior flap is created of the same thickness 15-20 cm 
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Fig. 18.3 Vertical groin 
incision with skin excision 


Fig. 18.4 Lazy S incision 


inferior to anterior superior iliac spine (lateral end of inguinal ligament) reaching 
the apex of femoral triangle. 

Superior dissection of the node packet is commenced 4 cm above the inguinal 
ligament with the deeper limit of dissection being external oblique aponeurosis. All 
the tissue is mobilized in toto. Once the inguinal ligament is identified, the dissec- 
tion of lymph nodes is commenced from lateral attachment namely anterior superior 
iliac spine to medial end at pubic tubercle. All the tissues between the flap and the 
deep fascia are excised completely. 

Inferior dissection is commenced at the level of apex of femoral triangle and all 
the tissue above the deep fascia lift easily like a cake. The dissection is continued 
cranially till sapheno-femoral junction is reached. The femoral artery is identified 
lateral to femoral vein. Care is taken not to proceed with deeper dissection lateral to 
femoral artery to avoid injuring branches of femoral nerve. 

The node packet is excised in toto with preservation of sapheno-femoral junc- 
tion. Some of the saphenous tributaries are clipped with titanium ligaclips without 
undue sequel. During dissection we prefer to use ligaclips to lymphatics rather than 
diathermy to reduce lymph leakage post-operatively. Lymphatic vessels lack mus- 
cular wall. Hence clips are considered to prevent leakage more effectively than dia- 
thermy. The lymph node package is removed in toto with lymphatic vessels to 
prevent leaving behind in-transit metastasis. At the end of the dissection the femoral 
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triangle boundaries should be clearly seen with bare femoral artery, femoral vein 
and empty femoral canal medially. 

A liberal wash with water (not saline as it is isotonic) is done at the end to destroy 
any floating tumour cells. We prefer to use a 10 Fr suction drain in a non-dependent 
fashion. Alternatively, a 16 Fr tube drain could be used. The skin is closed with 3—0 
monocry] interrupted sutures. A pressure dressing is applied for 24 h. 


Tips and Tricks 


e Avoid incision along the groin fold to reduce the risk of wound break down and 
flap necrosis 

e Avoid crushing forceps at the flap edges to avoid necrosis 

e Use liga clips liberally to reduce lymph leakage 

e Preserve saphenous vein if possible to reduce leg oedema 

e Avoid deeper dissection lateral to femoral artery to preserve femoral nerve 

e Excise the skin of doubtful viability to reduce like hood of wound problems 
post-operatively 

e Use liberal water wash at the end to reduce soft tissue and in-transit metastasis 


Post-operative Care 


e Remove the pressure dressing in the first post-operative day. 

e Inspect the wound twice a day to check for ischaemia and necrosis. 

e If the drainage is <50 ml in 24 h remove the drain. Where there is continued 
lymphatic drainage from the drain, we prefer to send the patient home with drain 
and remove it as an outpatient after it dries up. 

e The wound could be left open after 48 h if healthy and clean. 

e We typically aim to send the patient home after 2 days. 

e Antibiotic regimens and thrombo-embolic prophylaxis should follow local 
protocols. 
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MDxHealth. See Confirm MDx 
Mechanotransduction, 124 

Memokath prostate stent, 107 

Micro denervation of the spermatic cord 
(MDSC), 149-150 
Micro-dissection testicular sperm extraction 
(mTESE), 138 

Microscopic sub-inguinal varicocelectomy 
risks, 143 

surgical steps, 142-143 


Microsurgical epididymal sperm aspiration 
(MESA), 137 

Midline laparotomy, 63 

Modified Barzell’s zones, 82, 84 

Multiparametric MRI (Mp-MRID), 80 


N 

National Comprehensive Cancer Network 
(NCCN), 163, 164, 166 

Nesbit, 125 

Non-contact Nd-YAG laser 
surgery, 101 

Non-ischaemic priapism, 51 

Non-obstructive azoospermia (NOA), 135 


(0) 
Obstructive azoospermia (OA), 135 
Oncotype DX assay, 165-167 
Open nephrectomy 
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surgical procedure 
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indication, 137 
mTESE, 138 
PESA, 137 
TESA, 137 
TESE, 138 
Stuttering priapism, 51 
Supra-pubic catheterisation 
equipment, 6 
indications, 6 
insertion procedure, 7, 8 
open placement, 9 
trouble shooting, 7-8 
Synthetic grafts, 126 
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Tadalafil, 122 
Tamoxifen, 122 
Taqaandan, 53 
Temporarily implantable nitinol device, 106 
Testicular sperm aspiration (TESA), 137 
Testicular sperm extraction (TESE), 138 
Testicular torsion 

clinical assessment, 49-50 

outcomes, 50 

surgical management, 50 
Thermo-expandable metallic stents, 107 
Total serum PSA (tPSA), 153 
Transrectal ultrasound (TRUS) probes, 88 
Transuretero-ureterostomy, 60 
Transurethral resection of bladder tumour 

(TURBT), 72-74, 77, 78 
anaesthesia, 72 
at anterior wall, 76 


bimanual palpation, 72 
bipolar resection, 75 
complications 
bleeding, 77 
erectile dysfunction, 77 
perforation, 77 
postoperative management, 78 
TUR syndrome, 77-78 
diathermy issues, 76 
diathermy loop, 75 
at dome/diverticulum, 76 
dorsal lithotomy position, 72 
endoscopic biopsy forcep, 75 
endoscopic examination, 75 
equipment, 72-73 
cold cup biopsy, 72, 74 
rigid cystoscopy, 72, 73 
set up, 73 
haemostasis, 75 
inspection, 73 
irrigation fluid 
glycine properties, 74 
ideal fluid, 74 
large bladder tumours, 76 
obturator kick/reflex, 76-77 
poor vision, 75 
post-operative intravesical chemotherapy, 77 
pre-operative preparation, 71-72 
Transuretro-uretrostomy, 30 
Tunica albuginea (TA), 119 
Tunica albuginea plication (TAP), 125, 126 
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Ureteral access sheaths, 23 
Ureteric anastomosis 
anatomy, 57-58 
Boari flap, 60 
indications, 57 
instruments and materials, 58 
Lich-Gregoir extravesical 
ureteroneocystostomy, 58 
modified Politano-Leadbetter 
ureteroneocystostomy, 59 
principles, 58 
psoas hitch, 59 
techniques, 58 
transuretero-ureterostomy, 60 
ureteric stents, 60 
Ureteric stenting, 34—40 
antegrade, 36 
complications, 39 
encrustation, 40 
fractures, 40 
malposition, 40 
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migration, 40 
retained/forgotten stent, 40 
stent blockage, 39 
symptomatic, 39 
ureteral erosion +/— fistulisation, 40 
urinary tract infections, 39 
endo-luminal catheter, 33 
6 Fr Urethane Polymer ‘JJ’ stent, 33 
ideal stent, 33 
indications, 34 
procedure 
consent, 37 
flouroscopic confirmation of 
position, 36 
pre-op preparation, 37 
stent removal and exchange, 38 
technique, 37-38 
retrograde, 36 
stent selection 
diameter, 35 
JJ stent, 34, 35 
length, 35 
metal stents, 35 
patient’s height, 35 
polymer stents, 35 
Ureterocalycolostomy, 30 
Ureteroneocystostomy (UNC). See Ureteric 
anastomosis 
Ureteropyeloscopy, 19 
Ureteropyelostomy, 30 
Ureterorenoscopy, 19 
Ureteroscope 
cystoscopes, extension of, 20 
flexible ureteroscopes, 22 
rigid endoscope, 20 
semi-rigid ureteroscopes, 20-22 
Ureteroscopy (URS), 20, 23-30 
accessory equipment, 22-23 
complications, 29 
fibrotic/inflammatory reactions, 29 
iatrogenic injury, 30 
intraoperative injury, 29 
partial injuries, 30 
perforation, 29 
proximal and mid-ureteric 
injuries, 30 
stone granuloma, 29 
ureteral wall strictures, 29-30 
ureteric injury grades, 30 
contraindications, 26 
indications 
benign/malignant tumour 
treatment, 24 
diagnostic purposes, 23—24 
Ho:YAG laser therapy, 24, 25 


lithotripsy, 24 
PUJ obstruction, 24 
ureteral strictures, 24—26 
instruments (see Ureteroscope) 
IV pyelography, 30 
procedure 
consent, 26-27 
dual lumen catheter, 28 
flexible URS with ureteral access 
sheath, 28 
general URS, 27-28 
key points, 27 
pre-op preparation, 26 
safety guidewire insertion, 28 
stone breakage, 28-29 
retrograde pyelography, 30 
upper urinary tract visualisation, 19 
ureter anatomy, 19—20 
Urethral strictures 
Amplatz dilators, 15 
artificial urinary sphincter, 17 
bladder neck strictures, 16 
catheter into bladder, 15 
catheterisation duration, 16 
classical stricture flow rate, 12 
Cooke’s dilators, 15 
endoscopic stricture complication, 17 
endoscopic surgery, 13 
French silicone catheter, 14 
impassible strictures, 15 
optical urethrotome, 13 
presentation, 11—12 
primary free flow rate and 
scan, 12 
recurrence, 16 
self dilatation, 16 
sphincter stricture, 16 
strictures, 11 
urethrogram vs. cystoscopy, 12 
UroLift, 106 
UroLume stent, 107 
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Varicocelectomy, 142 

Varicoceles, 142 

Vascular control, pelvis 
anatomy, 66 
arteriotomy, 67—68 
indications, 66 
instruments and materials, 66-67 
uncontrolled bleeding, 68—69 
vascular anastomosis, 68 
vascular dissection, 67 
venotomy, 67 
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Vasectomy 
aim, 144 
anaesthesia, 144 
counselling checklist, 144 
male sterilisation, 144 
post-operative care, 145 
risks, 145 
surgical steps, 144-145 
Venotomy, 67 
Verapamil, 122, 123 
Vesico-ureteric junction (VUJ), 20 


Index 


Visual laser ablation of prostatic (VLAP) 
tissue, 101 
Vitamin E therapy, 122 
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Xenografts. See Extracellular matrix grafts 
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Yachia technique, 126 


